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Current Awareness Publications for 1988 


To support its research and development efforts, the Department of Energy produces a series 
of current awareness publications containing references to worldwide energy literature. The 
series includes many of the publications formerly called bulletins, as well as several new 
titles. These publications have new formats, and many have new titles and expanded 
coverage. All titles in the series are listed below by type and frequency of publication; the 
sponsoring DOE office is shown also. The publications listed under the heading ‘‘Current 
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Abstracts’’ contain abstracts of all types of literature; those under ‘‘Current Awareness’’ con- cal 
tain abstracts and/or other kinds of information, e.g., program reports and meetings lists; and man 
the publication under ‘‘Current Reports’’ contains abstracts of reports. was 
Tec 
CURRENT ABSTRACTS Ten 
STI 
Monthly tific 
Acid Precipitation diss 
Advanced Oil and Gas Recovery Technologies - Fossil Energy and 
Clean Coal Technologies - Fossil Energy ject 
industrial Energy Conservation - Conservation and Renewable Energy, Office of Industrial 
Programs ape 
Nuclear Fuel Cycle - Nuclear Energy inf 
Nuclear Reactors and Technology - Nuclear Energy dat 
Nuclear Reactor Safety - Environment, Safety, and Health Un 
Radioactive Waste Management - Defense Programs, Nuclear Energy, and Civilian Radioac- anc 
tive Waste Management 
Transportation Energy Research - Conservation and Renewable Energy, Office of Transpor- ma 
tation Systems cul 
nu 
Bimonthly DC 
Electric Energy Systems - Conservation and Renewable Energy Int 
Energy from Biomass and Municipal Waste - Conservation and Renewable Energy IT 
Energy Storage Systems - Conservation and Renewable Energy 
: an 
Geothermal Energy - Conservation and Renewable Energy 
Ocean, Wave, and Tidal Energy Systems - Conservation and Renewable Energy om 
Photovoltaic Energy: Electricity from Sunlight - Conservation and Renewable Energy mi 
Solar Buildings Technology: Solar Heating, Cooling, and Daylighting for Buildings - Dt 
Conservation and Renewable Energy gr 
Solar Thermal Energy Technology - Conservation and Renewable Energy us 
Wind Energy Technology: Generating Power from the Wind - Conservation and Renewable je 
Energy 


CURRENT AWARENESS 
Monthly 





Buildings Energy Technology - Conservation and Renewable Energy, Office of Buildings and 
Community Systems 


Bimonthly 





Energy Conversion and Utilization Technologies - Conservation and Renewable Energy, 
Office of Energy Utilization Research 


CURRENT REPORTS 


Semimonthly 
Advanced Fossil Energy Technologies - Fossil Energy 





These publications are available by subscription from the 
National Technical Information Service. 


International Copyright,© U. S. Department of Energy, 1988, under the provisions of the Universal Copyright Convention. 
United States copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 


ABOUT THE OFFICE OF SCIENTIFIC 

AND TECHNICAL INFORMATION 

The Department of Energy’s Scientific and Techni- 
cal Information Program (STIP) is carried out at 
many levels within the Department and by its con- 
tractor organizations. The Office of Scientific and 
Technical Information (OSTI) in Oak Ridge, 
Tennessee, provides direction and leadership for 
STIP and serves as DOE’s national center for scien- 
tific and technical information management and 
dissemination. Both DOE-originated information 
and worldwide literature regarding advances in sub- 
jects of interest to DOE researchers are collected, 
processed, and disseminated through an energy 
information system maintained by OSTI. The major 
data bases in this system are available within the 
United States through commercial on-line systems 
and to those outside the United States through for- 
mal governmental exchange agreements. The 
current-year records for the major data bases, plus a 
number of specialized data bases are available to 
DOE offices and contractors through OSTI’s 
Integrated Technical Information System (ITIS). 
ITIS also serves as a gateway to other government 
and commercial systems and provides information 
merging for customized information products. To 
manage DOE’s information resources effectively, 
DOE’s Scientific and Technical Information Pro- 
gram is one of continual development and eval- 
uation of new information products, systems, and 
technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$146.00 for domestic subscribers and $182.50 for for- 
eign subscribers. A single issue costs $14.00 (domestic) 
or $17.50 (foreign). The cumulative indexes will be 
available in printed form from the Superintendent of 
Documents, U. S. Government Printing Office, Wash- 
ington, D. C. 20402. The GPO Stock Number is 
061-000-00703-2 and the price is $125.00 for the 
Volume 12 indexes. The cumulative indexes are also 
available in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Com- 
merce, Springfield, VA 22161. 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Report number 


a Author(s) 


= 


5785 (BMI/ONWI- 


logic media! ‘Lagedrost, ne ion W! "(Fiber nite Inc., 
Biddeford, ME (USA)): 1983! 179p. ‘NTI IS, PC A06/MF 
AO1; \1;; Order Number DERG GPO Dep. ' 

= 


Date of publication Corporate author 


Legibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 


the property measurement methods and the accuracy of the 
results. 


Author(s) 


McKenna, K.F.; Rej, D.J.: Tuszewski. 2 
Lab.. NM (USA)).' Nuclear Fusion; iF No. 10, 1319- atOn 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


® Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost. J.F.. Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS Order Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, Mi., See McKenna, K.F. 


® Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


®@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 


number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 


9:5785 BMI/ONWI-522 


® Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under an 
Order Number, that number is included in the avail- 
ability statement. An Order number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AOl. 
Order Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Sidney F. Lanier, Editor 
M. Catherine Grissom, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch 
Chief, Vacant 
Scientific Analysts 

Polly S. Blackburn, Environmental Sciences 

D. Lamar Cason, Materials, Chemistry, and 
Electric Power 

Pamela L. Gorman, Nuclear Fuels and Radio- 
and Radiation Chemistry 

Lorne T. Newman, Coal 

Axel C. Ringe, Geosciences and Life Sciences 

Amy T. Tamura, Fossil Fuels 

Dennis T. Traylor, Biological Sciences and Biomass 


Nuclear Engineering and Physics Research Branch 
Chief, Lila Smith 


Scientific Analysts 

James D. Bales, Nuclear Engineering 

Wanda R. Ferrell, Atomic, Molecular, and 
Fluid Physics 

Douglas Lane, Nuclear Physics 

Barry C. Steele, Solar Energy 

Milton O. Whitson, Fusion Energy 

Larry E. Williams, High Energy Physics 
and Engineering 


Lawrence T. Whitehead, Defense Programs 
David C. Cunningham, Defense Programs 


Subject Heading Specialist 


Contract Number and Report 
Mona H. Raridon 


Number Specialist 
Ramona N. Nelson 


International Exchange Coordinator 
Charles E. Stuber 


Coordinator 


Computer 
Billy H. Brady 


Corporate Author Specialist 


Publishing Coordinator 
Patsy L. Hendricks 


Janice M. Blanton 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Research Center 


Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and 
Northern Ireland 

Department of Energy 

London, England 


U. S. Sources 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


American Institute of Physics 
New York, NY 


Department of Commerce 


National Technical Information Service 
Springfield, VA 


Information Management Services, Inc. 
Oak Ridge, TN 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


NOVA Information Services Company 
Commack, NY 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 


Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 

01 COAL AND COAL 


04 OIL SHALES AND TAR 09 OTHER SYNTHETIC AND 


PRODUCTS 
03 Preparation 
04 ‘ 


60 Health and Safety 
70 Legislation and Regulations 


02 PETROLEUM 


01 Reserves 

02 Geology and Exploration 

03 Drilling and Production 

04 Processing 

05 Products and By-Products 

06 Health and Safety 

07 Marketing and Economics 

08 Waste Management 

09 Environmental Aspects 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 ; 

40 Storage 

50 Combustion 


NATURAL GAS 
01 Reserves 
02 Geology and Exploration 
03 Drilling, Production, and 


Processing 
04 Products and By-Products 
05 Health and Safety 
06 Marketing and Economics 
07 Waste Management 
08 Environmental Aspects 
09 Artificial Stimulation 
10 Legislation and 
Regulation 
20 Transport, Pipelines, and Handling 
30 4 
40 Combustion 


50 Storage 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
OS Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


05 NUCLEAR FUELS 


01 Reserves, Exploration, and 
Mining 

04 Feed Processing 

05 Uranium Enrichment 

07 Fuels Production and Properties 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

10 Marketing, Economics, and 
By-Products 


- 20 Waste Management 


30 Environmental Aspects 

40 Health and Safety 

50 Safeguards, Inspection, and 
Accountability 

60 Legislation and Regulations 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 
04 Economics 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


13 


14 


15 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engincering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 
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TIDAL AND WAVE POWER 
03 Regulations 

04 Economics 

05 Environmental Aspects 

07 Tidal Power Plants 

08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations- 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 
01 Power Plants and Power 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

0S Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
OS Research, Development, 
Demonstration, and 
Commercialization 





06 Nuclear Energy 
07 Transport and Storage 


08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 

Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
0S Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic, Organic, and Physical 
Chemistry 


04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Fiow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 

Equipment 


4h 


dd 


45 


51 


52 


53 


55 





10 Combustion Systems 
20 Underground Engineering 
30 Marine Engineering 

40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 

01 Chemical 

02 Nuclear 

03 Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 


TECHNOLOGIES 
01 Social and Economic Studies 
02 Assessment of Energy Technologies 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 
03 Cytology 


55 BIOMEDICAL SCIENCES, 


thology 
10 Physiological Systems 
20 Public Health 
30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

01 Radiation Effects 

02 Thermal Effects 

03 Chemicals Metabolism and 
Toxicol 

04 Other Environmental Pollutant 
Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 

04 Geochemistry 

05 Oceanography 


64 PHYSICS! 


01 Astrophysics and Cosmology 

02 Atmospheric Physics 

03 Atomic, Molecular, and Chemical 
Physics 

04 Fluid Physics 

50 High Energy Physics 


65 PHYSICS Il 


10 Nuclear Physics 


12-20 Nuclear Properties and Reactions 


30 Nuclear 

40 Radiation and Shielding Physics 

50 Medical Physics 

60 Condensed Matter Physics 

61 Superconductivity 

10 Theoretical and Mathematical 
Physics 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 
01 Management 


02 Mathematics and Computers 

03 Information Handling 

04 Law 

05 Civilian Defense 
CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 
CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 


scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


33 


35 


56 


55 


40 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 

08 Alternative Fuels 

03 Electric-Powered Systems 

07 Emission Control 

02 External Combustion Engines 

05 Flywheel Propulsion 

04 Hybrid Systems 

01 Internal Combustion Engines 

06 Vehicle Design Factors 


ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
Effects 
01 Radiation Effects 
02 Thermal Effects 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

30 Agriculture and Food Technology 

01 Behavioral Biology 

02 Biochemistry 

03 Cytology 

04 Genetics 

06 Medicine 

05 Metabolism 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 


CHEMISTRY 
01 Analytical and Separations 
Chemistry 
08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 
04 Electrochemistry 


02 Inorganic, Organic, and Physical 
Chemi 


hemistry 
0S Photochemistry 
06 Radiation Chemistry 
07 Radiochemistry and Nuclear 
Chemistry 


COAL AND COAL 
PRODUCTS 
05 By-Products 
40 Combustion 
09 Environmental Aspects 
60 Health and Safety 
70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 
03 Preparation 
04 Processing 
06 ; 
10 Reserves and Exploration 
30 Transport and Handling 
08 Waste Management 


30 DIRECT ENERGY 


CONVERSION 
02 EHD Generators 
05 Fuel Cells 
01 MHD Generators 
08 Miscellaneous Converters 
04 Thermionic Converters 
03 Thermoelectric Generators 


20 ELECTRIC POWER 


ENGINEERING 
02 Environmental Control 
Technology 
01 Power Plants and Power 
Generation 
03 Power Transmission and 
Distribution 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

09 Education and Public Relations 

03 Industry and Agriculture 


viii 


06 Municipalities and Community 


ystems 
02 Transportation 


29 ENERGY PLANNING AND 
POLICY 
10 Conservation 
80 Consumption and Utilization 
02 Economics and Sociology 
60 Electric Power 
01 Energy Analysis and Modeling 
03 Environment, Health, and Safety 
40 Fossil Fuels 
50 Hydrogen and Synthetic Fuels 
04 Natural Resources 
06 Nuclear Energy 
30 Policy, Legislation, and Regulation 
05 Research, Development, 
Demonstration, and 
20 Supply, Demand, and Forecasting 
07 Transport and Storage 
90 Unconventional Sources and 
Power Generation 
08 Waste Heat Utilization 


25 ENERGY STORAGE 
09 Batteries 
04 Capacitor Banks 
08 Chemical 

02 Compressed Gas 

05 Flywheels 

07 Liquefied Gas 

01 Magnetic 

03 Pumped Hydro 

06 Thermal 


42 ENGINEERING 
10 Combustion Systems 
08 Electronic Circuits and Devices 
02 Facilities and Equipment 
04 Heat Transfer and Fluid Flow 
03 Lasers 
30 Marine Engineering 
05 Materials Testing 
40 Pollution Control Equipment 
50 Power Cycles 
20 Underground Engineering 
09 Waste Processing Plants and 
Equipment 











52 ENVIRONMENTAL 
SCIENCES, AQUATIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
06 Regulations 
05 Site Resource and Use Studies 
04 Thermal Effluents Monitoring 
and Transport 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


53 ENVIRONMENTAL—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 
02 Assessment of Energy Technologies 
01 Social and Economic Studies 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
03 Explosion Detection 
02 Nuclear 


70 FUSION ENERGY 
02 Fusion Power Plant Technology 
01 Plasma Research 


99 GENERAL AND 


MISCELLANEOUS 
05 Civilian Defense 
03 Information Handling 
04 Law 
01 Management 
02 Mathematics and Computers 


58 GEOSCIENCES 
04 Geochemistry 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 
Mechanics 
05 Oceanography 


15 GEOTHERMAL ENERGY 
07 By-Products 
10 Direct Energy Utilization 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
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32047 (DOE/FE—0102) Office of Coal Technology fiscal 
year 1988 program plan. (USDOE Assistant Secretary for 
Fossil Energy, Washington, DC). Mar 1988. 92p. NTIS, PC 
: A01;1; GPO Dep. Order Number DE88008147/ 

The US government support of coal research, development, 
and demonstration has been a major impetus to the development of 
advanced coal utilization technologies. The Fiscal Year (FY) 1988 
Fossil Energy program for coal is comprised of two components: 
Coal Research and Development (R and D) and Clean Coal Tech- 
nology Demonstration. The R and D portion of the program will 
continue to strengthen the scientific and engineering technology 
base which industry can use in developing new products and proc- 
esses. There will be substantial activities in control technology, coal 
preparation, and combustion systems. Research efforts will continue 
in coal liquefaction, heat engines, and surface coal gasification. The 
R and D projects will be conducted at universities, national labora- 
tories, and energy technology centers, as well as in private sector 
firms. Further, as the R and D projects reach sufficient maturity, 
they would be considered as candidate technologies for the Clean 
Coal Demonstration program. During FY 1988, the Demonstration 
program will continue to conduct cost-shared projects which will 
demonstrate the feasbility of future commerical applications of a 
variety of advanced coal technologies for various markets using the 
broad spectrum of US coals. A key new initiative will be the Inno- 
vative Clean Coal Technology program. This program will demon- 
strate retrofitting and repowering technologies which will further 
improve the US standing in international trade by making available 
a more _attrative, marketable § {open<quotes}package 
{close—quotes} of US coal and the advanced technology to use it. 
It will also help to assure that the US enters the 21st Century with 
a broad array of sophisticated, cleaner and more economical coal- 
based energy technologies. 


32048 (DOE/FET—88/1) Advanced Fossil Energy Tech- 
nologies: Current reports. Tamura, A.T. (ed.). (USDOE 
Office of Scientific and Technical Information, Oak Ridge, 
TN). 15 Jan 1988. 10p. (PB—88-933501). 

Annual price for 24 issues is $90.00, domestic, or $180.00, 
outside the North American continent. 

Advanced Fossil Energy Technologies (FET) is designed to 
keep fossil energy researchers informed of the latest scientific and 
technical reports in their area. The publication announces all DOE- 
sponsored reports and patent applications in the subject scope of 
fossil energy that have been received and processed into the 
Energy Data Base (EDB) in a two-week period prior to the publi- 
cation date of FET. It covers information on coal, petroleum, natu- 
ral gas, fuel cells, heat engines, and magnetohydrodynamics. The 
digests in FET and other citations to information on fossil energy 
back to 1974 are available for on-line searching and retrieval on 
EDB. Current information, added daily to EDB, is available to 
DOE and its contractors through the DOE Integrated Technical 
Information System. Customized profiles can be developed to pro- 
vide current information to meet each user’s needs. The entire EDB 
is available on commercial on-line retrieval systems. Another con- 
sideration in the development of FET was to provide a convenient 
and cost-effective method for researchers to obtain printed copies 
of these reports. 


en A peat research eee for 
orthern 


(Caneda)) - Ce_01287). Ci CANMET/ 


Ontario (Canada)). 1982. 200p. (C. 
TID, Energy, Mines and Resources Canada, 

Ottawa, Ont., Canada K1A 0G1; SOCAN melas eee, $3.40 
CAN minimum. 


This directory lists Canadian (and some related American) 
research projects on various aspects of peat, including research ob- 
jectives, project description and status, names of investigators, and 
reports, if any. Topics covered are inventory methodologies, 
mining, processing, environmental aspects, product technnology, 
Program management, transport, in-situ use, technical/economic 
studies and conversion techniques. Data sheets have been collected 
from projects being or already conducted across Canada. Part of 
the process of information gathering has included surveys and re- 
quests for information by mail, telephone and personal visits across 
Canada. The project data sheets constitute a formal representation 
of these surveys. A listing of federally-funded, peat-related, univer- 
sity research, as well as bibliography of papers on Canadian peat, 
Masters and PhD theses, and a listing of government contracts 
acros Canada have been included. 1 fig., 1 tab. 


32050 (ORNL—6448) Fossil Energy Program semiannual 
progress report for April through September 1987. (Oak 
Ridge National Lab., TN (USA)). Feb 1988. Contract 
ACO05-840R21400. 202p. NTIS, PC Al0/MF A01; GPO 
Dep. Order Number DE88007858/JAW. 

This report covers progress made during the period April 1, 
1987, through September 30, 1987, for research and development 
projects that contribute to the advancement of various fossil energy 
technologies. Projects on the Fossil Energy Program are supported 
by the DOE Office of Fossil Energy, DOE Office of Basic Energy 
Sciences, and the Tennessee Valley Authority. These projects in- 
clude: materials research and development; environmental analysis 
and information systems; toxicology of liquid fuels; coal conversion 
development; fossil fuel supply models and R and D planning tools; 
fluidized and bed combustion programs; support of the Strategic 
Petroleum Reserve Program, and coal chemistry. 
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32051 (DOE/CCT—88/1) Clean Coal Technologies: Cur- 
rent abstracts. Tamura, A.T. (ed.). (USDOE Office of Sci- 
entific and Technical Information, Oak Ridge, TN). Jan 
1988. 64p. (PB—88-933703). 

Annual price for 12 issues is $90.00, domestic, or $180.00, 
outside the North American continent. 

Clean Coal Technologies (CCT) announces on a monthly 
basis the current worldwide information available on all aspects of 
clean coal, including mechanical coal cleaning, desulfurization, coal 
gasification liquefaction and pyrolysis, flue gas cleanup, and ad- 
vanced coal combustion. This publication contains the abstracts of 
DOE reports, journal articles, conference papers, patents, theses, 
and monographs added to the Energy Data Base (EDB) during the 
past month. Also included are US information obtained through ac- 
quisition programs or interagency agreements and international in- 
formation obtained through the International Energy Agency's 
Energy Technology Data Exchange or government-to-government 
agreements. The digests in CCT and other citations to information 
on clean coal back to 1974 are available for on-line searching and 
retrieval on EDB. Current information, added daily to EDB, is 
available to DOE and its contractors through the DOE Integrated 
Technical Information System. Customized profiles can be devel- 
oped to provide current information to meet each user’s needs. The 
entire Energy Data Base is available on commercial on-line retriev- 
al systems. 
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32052 (DOE/PC/79866—T1) Proof-of-concept testing of 
the HLC [Heavy Liquid Cyclone] technology: Quarterly 
report. (Process Technology, Inc., Homer City, PA (USA)). 
30 Apr 1988. Contract AC22-87PC79866. 42p. NTIS, PC 
A03;3. Order Number DE88009172/JAW. 

The Heavy Liquid Cyclone (HLC) subcircuit comprises the 
various stages of HLC separation. The bulk of the tests were run 
using a 2 inch primary stage of separation with 1 inch diameter cy- 
clones acting as cleaner and scavenger stage. The cleaner stage was 
used for cleaning the primary cyclone or clean coal flowstream. 
The scavenger stage was utilized for recovering misplaced clean 
coal in the tailings stream from the primary cyclone. In this config- 
uration, the overflow from the cleaner and the scavenger cyclones 
normally combine to constitute a clean coal product of 4%-5% ash 
at 80% Btu recoveries when run near optimum. A middlings stream 
is produced from the cleaner cyclone underflow. Ash values often 
occur in the 8% to 12% range with this flowstream representing 
7% to 10% of the total feed to the circuit. Final tailings are re- 
moved from the scavenger underflow. These are generally 10% to 
20% of the plant feed with ashes in the 50% to 60% range when 
run near optimum. 3 figs., 11 tabs. 


32053 (DOE/PC/79905—T1) Fundamental research on 
surface science of coal in support of physical benefication of 
coal: Quarterly report, October 1-December 31, 1987. Good, 
R.J. (USDOE Pittsburgh Energy Technology Center, PA; 
— Univ. of New York, Buffalo (USA). Dept. of Chemi- 
cal Engineering). 1987. Contract AC22-87PC79905. 7p. 
NTIS, PC A02/MF A0O1;1. Order Number DE88011154/ 
JAW. 

This project is an investigation of the fundamental surface 
science that underlies the Otisca T process of coal beneficiation. It 
is intended that modifications of the process will result, which will 
increase the efficiency and the range of utilization of the Otisca T 
process. 


32054 (DOE/PC/80525—T9) Three-dimensional struc- 
ture of flow in coal-cleaning cyclones: Final technical report, 
September 1, 1985-December 31, 1987. Hwang, C.C.; Chiu, 
C.L. (Pittsburgh Univ., PA (USA). School of ). 
30 Mar 1988. Contract FG22-85PC80525. 121p. NTIS, PC 
A06/MF A01;1. Order Number DE88007799/JAW. 

The objectives of this study were: (1) to utilize experimental 
data regarding the flow in cyclone, to develop mathematical 
models for simulating fluid flows in cyclones under different design 
and operational conditions; and (2) to simulate the motion of solid 
particles in the flow fields simulated. The mathematical models de- 
veloped were tested on a cyclone. Computed fluid flows were very 
close to the measured, under the same operational conditions. 
Three dimensional trajectories of solid particles entering the cy- 
clone were then simulated and plotted. These results were used in 
the analysis of separating efficiency. By testing the effects of any 
adjustments in the design, operational conditions, and fluid proper- 
ties, the techniques developed can be instrumental in improving the 
performance of coal cleaning cyclones. 29 refs., 9 figs., 1 tab. 


32055 (DOE/PC/88861—T1) High-sulfur coal research 
at the SIUC Coal T: Laboratory: Quarterly progress 
report, January 1, 1988-March 31, 1988. (Southern Illinois Tilinois 
Univ., Carbondale (USA). Coal Extraction and Utilization 
Research Center). 1988. Contract FC22-88PC88861. 123p. 
Research on high-sulfur coal which is taking place at the 
Coal Technology Laboratory at Southern Illinois University at 
Carbondale is divided into four general categories: coal science, 
coal preparation, coal conversion, and coal utilization. The work in 
these four areas covers a broad spectrum of high-sulfur coal re- 
search from the very fundamental aspects of the coal, through its 
physical beneficiation and possible conversion, to its ultimate utili- 
zation and overall economic modeling. The work in a dozen re- 
search projects is described. 


32056 (DOE/PETC/QTR—87/4) [Pittsburgh 
Quarterly technical 


Technology Center]: progress report for 
the period ending September 30, 1987. (USDOE Pittsburgh 


Energy Technology Center, PA). Apr 1988. 167p. NTIS, 
PC A08/MF AO1;1. Order Number DE88009464/JAW. 





Programs in coal research by the Pittsburgh Energy Tech- 
nology Center are discussed. Topics include: Coal Science and 
Chemistry, Coal Liquefaction, Alternative Fuels, Coal Preparation, 
Combustion, MHD Program, Flue Gas Cleanup, Environmental 
Coordination, and Technology Transfer. (CBS) 


32057 (PSI—1024/TR-787) Transformations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
6 for the period January-March 1988. (PSI Technology Co., 
Andover, MA (USA)). A 1988. Contract AC22- 
86PC90751. 72p. NTIS, PC A04/MF A01;1. Order Number 
DE88009012/JAW. 

Objectives of this project are: (1) to define the partitioning 
of inorganic constituents associated with raw coal particles among 
products (including vapors, aerosols, and residual char/ash parti- 
cles) formed under conditions representative of pulverized coal 
flames as a function of the specific (intrinsic and extrinsic) charac- 
teristics of the raw coal and the environment in which the transfor- 
mations occur and characterize the resultant spectrum of products 
in detail. (2) To elucidate and quantify the fundamental process by 
which transformations of the inorganic constituents occur. (3) To 
develop, a tractable “process” model capable of predicting the sig- 
nificant features of the transformation process, most importantly, 
the distribution and nature of products. This report represents work 
accomplished in the 6th quarter. We specifically highlight work ac- 
complished: on characterization of minerals using Computer Con- 
trolled Scanning Electron Microscopy (CCSEM) and Mossbauer 
Spectroscopy; on calcium vaporization and aerosol dynamics; on 
time-resolved evolution of fly ash during coal combustion; and on 
the transformation and adhesion of minerals during combustion, and 
on pyrite transformations. 26 refs., 33 figs., 4 tabs. 
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32058 (BNL—41233) Mild gasification of coal. Stein- 
berg, M.; Fallon, P.T.; Sundaram, M.S. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Apr 1988. Contract AC02- 
76CH00016. 12p. (CONF-880544—2). NTIS, PC A03/MF 
A01;1. Order Number DE88010663/JAW. 

From 8. annual gasification and gas stream cleanup systems; 
Morgantown, WV, USA (10 May 1988). 

The objective of this task is to conduct bench-scale tests for 
mild gasification of coal with emphasis on Eastern coals for the 
purpose of determining the process chemistry, the yields of co- 
products and the quality of products obtained and to correlate the 
data with the process variables. A total of 26 runs have been com- 
pleted in the first series of the test matrix. A fractional factorial 
design was developed requiring only 12 runs in order to make a 
rapid assessment of the dominant variables affecting the yields for 
the three different coals, Kentucky No. 8 bituminous, Pittsburgh 
No. 8 bituminous, and Mississippi lignite. Five runs were made to 
determine direct temperature effect. The two levels of process vari- 
ables investigated were (1) 500{degree}C and 650{degree}C, (2) 15 
psig and 30 psig, (3) coal particle residence times 0.1 min and 2 
min, (4) 0 and 10% line additive. The data for the first series on 
coal type are summarized in Table 2. A second series of experi- 
ments were undertaken to determine the effect of the interaction of 
process variables on the yields, specifically with the Wellmore Ken- 
tucky No. 8 bituminous coal and are summarized in Table 3. 3 refs., 
4 figs., 4 tabs. 


32059 (CONF-870802—41) Low temperature isothermal 
of Illinois No. 6 and Wyodak coal. Miknis, F.P.; 
Turner, T.F.; Ennen, L.W. (Western Research Inst., Lara- 
mie, WY (USA)). “1987. Contract FG22-85PC80531. 1lp. 
(CONF-870802—). NTIS, PC A03/MF A0l;1. Order 
Number DE88008787/JAW. 
From 194. American Chemical Society national meeting; 
New Orleans, LA, USA (30 Aug 1987). 
There are certain tal constraints that limit the effi- 
cient processing and conversion of coal to synthetic fuels. Besides 
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iti studies in the temperature range of 
425{degree}C have been conducted on Illinois 


aliphatic and aromatic carbon in the products. 16 refs., 1 tab., 5 
figs. 


32060 (CONF-880544—1) Gas separations using inorgan- 
ic membranes. Egan, B.Z.; Singh, S.P.N.; Fain, D.E.; Kidd, 
G.J. (Oak Ridge National Lab., TN (USA); Oak Ridge Gas- 
eous Diffusion Plant, TN (USA)). 1988. Contract AC0S5- 
840R21400. 7p. (CONF-880544_). NTIS, PC A02/MF 
A01;1. Order Number DE88010441/JAW. 

From 8. annual and gas stream cleanup systems; 
Morgantown, WV, USA 0 Mi May 1988). 

Two potential industrially important applications of inorgan- 
ic membranes are of particular interest: (1) recovery of H: from 
synthesis gas at high and in a chemically harsh envi- 
ronment; and (2) removal of acid gases from raw synthesis gas at 
temperatures in the 1200-1800{degree}F range. Hydrogen is an im- 
portant and valuable raw material that has numerous uses in the 
chemical and fuel industries. Synthesis gas produced in coal gasifi- 


bangs ember. a oat Seeley? checks henge 
tures, it would significantly lower the cost of Hs production. The 

proposed inorganic membrane separation process is being devel- 
oped to achieve this goal. 2 figs. 


32061 ee rece an Sees Beete study 
of the intermediate states in eae cee ei 


urner, T.F. (Western Research Laramie, 
(USA)). 1987. 3p. (CONF-8707159—). NTIS, PC A02/MF 
A01. Order Number DE88008788/JAW. 

From University of Coal Research contractors meeting; 
Pittsburgh, PA, USA at 

tical ool ‘ Salat cecchialiais’ Wiel‘ codhiied an 95, 
itt st, Stee on Uta No 6 high volatile bituminous 
and on Wyodak subbituminous coal samples. Nominally 10- to 20- 
gram samples were heated to reaction temperature by quickly im- 
mersing a tube reactor containing the coal sample into a 
fluidized sand-bath. Elemental analyses (CHN and S) were obtained 
on the solid and liquid reaction products using standard instrumen- 
tal techniques. Molecular weights were determined by vapor phase 
osmometry, using pyridine or methylene chloride as a solvent. 
Carbon aromaticities were determined on the tars and residue coals 

using. *C NMR techniques. Gas analyses were obtained on a Hew- 
tet Pechind: 50501 gua: chtonusegtttiraiadiiind-cn'dthdin écdajltte 
gas analyses as frequently as every 3 minutes. The extent of aroma- 
tization during pyrolysis was determined by combining solid and 
liquid ‘*C NMR measurements and the carbon mass balance data. 
The increases in aromatic carbon contents for the Illinois No. 6 and 
Wyodak coals are about 18% and 10%. An interesting feature of 
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the data was that the net production of aromatic carbon approaches 
its limiting value during the early stages of pyrolysis. For example, 
at 425{degree}C the net production of aromatic carbon for the Ili- 
nois No. 6 coal reached 95% of the limiting value within 2 minutes. 
Thus, aromatization of the aliphatic moieties appears to be a very 
facile chemical reaction; however, it was not possible from the data 
to determine to what extent the reactions occur directly in the solid 
coal or in the produced tars. 


; Hiro- 
iyoshi, Hisashi; Tanaka, Takashi. (Central Re- 
md Inst. of Electric Power Industry, Tokyo (span). 
May 1987. 30p. (in J ). NTIS (US Sales Only), PC 
A03. Order Number DE88753116/JAW. 

The desulfurization characteristics and stability of the desul- 
furization performance during the repetition of desulfurization and 
regeneration of the iron oxide honeycomb desulfurizing agent de- 
veloped for a honeycomb fixed bed were investigated using the 
time which the concentration of the sulphur compound at the 
outlet of a fixed bed desulfurization device becomes 100ppm 
(100ppm breakthrough time) as index. 1) It was revealed that the 
reaction amount of saturated hydrogen sulfide is constant irrespec- 
tive of the desulfurization conditions, but the effects of the desulfur- 
ization conditions appear in the breakthrough characteristics time 
which receives the effects of the hydrogen sulfide concentration 
and the steam concentration. 2) As a result of the test of repetition 
of desulfurization/regeneration, it was found that the 100ppm 
breakthrough time shows a trend of decrease in the beginning of 
the repetition, but as the frequency of the repetition increases, the 
time is becoming stabilized and finally stays constant. (29 figs, 5 
tabs, 9 refs) 


32063 (OE/FE/55014—T29) Quarterly environmental, 
safety, and medical report: ia , 1987. (ANG Coal 
Gasification Co., ND (USA)). Jan 1988. Contract 
FM02-82FE55014. 239p. NTIS, PC All/MF A01;1; GPO 
Dep. Order Number D 8007326/JAW. 

This report provides a brief synopsis of the status of Envi- 
ronmental, Safety and Medical Programs performed in the Fourth 
Quarter 1987 Report. Tabular summaries of fourth quarter 1987 en- 
vironmental QA/QC results and planned next quarter activities are 
also presented. 


32064 (DOE/MC/21063—2568) A 32-month gasifier 
study and 


system: 1, 
1985. (KRW Energy Systems, Inc. ” Madison, PA (USA)). 
Jan 1988. Contract AC21-84MC21063. 106p. NTIS, PC 
A06/MF A01;1. Order Number DE88001067/JAW. 

Work is underway at KRW Energy Systems to develop op- 
erating experience and process performance information for a pres- 
The KRW Process Development Unit at Waltz Mill, PA, will be 
operated from 1985 through 1987 to test (1) an in-bed desulfuriza- 
tion and alkali removal system, and (2) an external hot gas zinc fer- 
rite desulfurization system, and (3) an intergrated in-bed/external- 
bed system to provide for collection and anaylsis of mechanistic 
process data. An exploratory test(TP-036-1) was conducted in De- 
cember 1984 on the newly installed in-bed desulfurization system. 
Five set points were completed, including an initial air-blown base- 
line set point without dolomite and four in the dolomite, desulfuri- 
zation mode. An evaluation of spent reactivity decreased rapidly as 
the utilization during TP-036-1 indicated that sorbent reactivity de- 
creased rapidly as the utilization of the sorbent approached 60%. 31 
figs., 18 tabs. 
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32065 (DOE/MC/21063—2569) os 32-month gasifier 


system: Quarterly report, October 1-December 
32, 1986. (KRW Energy Systems, Inc., Madison, PA 
(USA)). Feb 1988. Contract AC21-84MC21063. 148p. 
NTIS, PC A08/MF A01;1. Order Number DE88001068/ 
JAW. 

During this past quarter, the TP-037 series of tests conduct- 
ed to date demonstrated: a sulfur loading of the desulfurizer zinc- 
ferrite bed to >30 wt. %; a steady decrease in supplemental steam 
ee ee 
loading gradients existing within the desulfurizer zinc-ferrite bed; 
and steam regeneration, one-tenth the rate of oxygen regeneration 
at two volume percent oxygen. Other work completed was: a Test 
Program Scope for PDU testing in 1987, revisions to the jet tem- 
perature model as discussed in section 7.0 and Appendix A, and an 
assessment of a material failure that occurred in the first cold wall 
spool piece at the gasifier exit. 5 refs., 51 figs., 51 tabs. 


32066 (DOE/MC/22058—2575) Rapid pyrolysis with 
steam stabilization: Final report. Abichandani, J.S.; Albal, 
R.S.; Litka, A.F. (Avco-Everett Research Lab., Everett, 
MA (USA)). Mar 1987. Contract AC21-85MC22058. 268p. 
Q/MF AO01. Order Number DE88001079/JAW. 

This report describes the experimental and theoretical results 
of a study of rapid coal pyrolysis with steam stabilization. Avco’s 
moderately large scale facility approaching process realism was 
used. The overall thrust of the effort involved modification of the 
facility to obtain systematic definitive global kinetics data. A tech- 
nology involving a supersonic-nozzle quench section, wet cyclone 
and slurry handling system was developed for carbon balance clo- 
sure. Extensive intrusive diagnostics were used to study process re- 
lated effects of coal rank, coal loading, and pyrolysis inlet gas tem- 
perature on coal conversion, exit gas temperature and exit gas com- 
position. Experiments were conducted for Zap mine (lignite), Mon- 
tana Rosebud (sub-bituminous), Pittsburgh #8 (bituminous) and Illi- 
nois #6 (bituminous). Under otherwise similar conditions, the low 
rank coals (lignite and sub-bituminous) indicated higher coal carbon 
conversation than the high rank (bituminous) coals. Systems analy- 
sis of a process to produce methanol via synthesis gas showed a 6 
percent improvement in the efficiency for a process using two-stage 
gasification with rapid pyrolysis over that of available processes 
that use single stage gasification. An oxygen demand reduction of 
10 to 15 percent was also projected when compared to currently 
available technology. An even greater reduction (20 to 25 percent) 
in oxygen demand was projected for the two-stage process when 
using advanced heat exchangers which will deliver steam at 
2000{degree}F or higher. 33 refs., 55 figs., 16 tabs. 


32067 (DOE/PC/70800—T6) Sulfur effects in multime- 
tallic Fischer-Tropsch catalysts: Final report. Cooper, B.R.; 
Montano, P.A. (West Virginia Univ., Morgantown (USA). 
Dept. of Physics). 1987. Contract FG22-84PC70800. 195p. 

a PC A09;3; GPO Dep. Order Number DE8800637 / 


The investigators have conducted a coordinated experimen- 
tal and theoretical study of a novel bimetallic system prepared by 
molecular beam techniques. They have prepared fcc Fe expitaxially 
grown on Cu and investigated its properties using a diverse number 
of analytical techniques. The temperature stability of these novel 
materials was investigated as well as the properties of the surface 
towards chemisorption of CO and Fischer-Tropsch reactions. After 
carefully characterizing the Fe/Cu systems they investigated the 
effect of small amounts of sulfur on the chemisorption properties, 
specifically on the activity of the contaminated surface towards 
Fischer-Tropsch reactions. The results of such a study are reported. 
Finally, a detailed list of the scientific publications in peer reviewed 
journals that resulted from this support by the US Department of 
Energy is presented. 


32068 (DOE/PC/79937—T2) Serial conversion 
of coal to liquid fuels: Project status report No. 1-2, Decem- 
ber 15, 1987-March 15, 1988. (Arkansas Univ., Fayetteville 
(USA). Dept. of Chemical Engineering). 15 Mar 1988. Con- 
tract AC22-87PC79937. 4ip. NTIS, PC A03/MF AO0Ol1. 


Order Number DE88009625/JAW. 
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The objective of this research is to isolate and enrich cul- 
tures of microorganisms to convert coal into low molecular weight 
liquid fuels. Natural inocula and pure cultures will be screened to 
find the best organisms for the second stage conversion. Serial con- 
version will be conducted in laboratory reactors to define stoichi- 
ometry, yields, reaction rates, and other engineering parameters to 
demonstrate technical feasibility. The development of a promising 
bacterial stain that liquefies low or high rank coals without pre- 
treatment will continue. Experiments have been conducted to deter- 
mine the feasibility of serial bioliquefaction utilizing mixed sewage 
sludge or animal waste inocula and bioextract from S. setonii. Only 
small quantities of alcohols and acids were produced using an 80% 
sewage sludge, 20% lignite liquid inoculum after one transfer. 
However, ethanol levels of nearly 0.4 g/1 and acetic levels of 0.9 g/ 
1 were obtained with a 67% lignite liguid, 33% sewage sludge ino- 
culum. A bacterial culture has been isolated from the surface of Ar- 
kansas lignite that is capable of solubilizing coal to the water-solu- 
ble bioextract. Parameters affecting the growth of this organism 
and the extent of solubilization were determined. On the second 
step of serial biological conversion of coal to liquid fuels, a few im- 
portant parameters have been changed. The concentration of solu- 
bilized lignite in the cultures was 0.03% compared to the 0.15% 
lignite which was inhibitory in previous cultures. Media pH in this 
series of cultures was 7.0. New sources of natural inocula, cow and 
sheep rumen, were used. Cow rumen has been used as natural ino- 
cula. It is considered a good source of bacteria capable of breaking 
down lignite compounds. 6 refs., 14 figs., 30 tabs. 


22069 (DOE/PC/79938—T1) Studies of coupled chemi- 


report, . 
(Chicago Univ., "IL (USA). Dept. of Chemistry). 1987. Con- 
tract AC22-87PC79938. Sp. NTIS, PC A02/MF AOi;1. 
Order Number DE88009627/JAW. 

This research is directed toward the discovery of a two step 
liquefaction process. The first step in the sequence will involve a 
very low severity chemical transformation of the coal that converts 
the wholely insoluble and intractable coal molecules into materials 
that are 70-80% soluble in conventional organic solvents. The 
second step in the sequence will involve catalytic dihydrogen addi- 
tion to the solubilized coal macromolecules that will produce an 
even more freely soluble liquid product. As anticipated in the pro- 
posal the chain length of the added alkyl group can have a dramat- 
ic influence on the conversion of coal into pyridine soluble prod- 
ucts. It seems certain that the degree of structural disassembly is 
the same in each experiment with the solubility change very strong- 
ly influenced by the characteristics of the added alkyl group. 4 tabs. 


32070 (DOE/PC/80752—T11) Detailed model for practi- 
cal pulverized coal furnaces and gasifiers: Quarterly technical 
progress report No. 9, November 1, 1987-January 31, 1988. 
Smith, P.J.; Smoot, L.D. (Bri Young Univ., Provo, 
UT (USA). Combustion Lab.). 29 Feb 1988. Contract 
FG22-85PC80752. 44p. NTIS, PC A03/MF AO0l1;1; GPO 
Dep. Order Number DE88006487/JAW. 

The general objective of this study is to improve and extend 
a generalized two-dimensional, pulverized coal combustion and gas- 
ification code for application to large-scale, practical configurations, 
and to evaluate and implement the resulting code on an industrial 
scale. Work continued in the following areas: 3-D model develop- 
ment; model evaluation; development of subcomponent models in- 
cluding evaluation runs for the CO non-equilibrium submodel; foul- 
ing and slagging submodels which were extended to include the 


effect of thermophoresis; technology transfer. 29 refs., 8 figs. 4 
tabs. 


32071 (DOE/PC/80907—T9) Reactivity of coal in direct 
drogenation processes: Technical report, December 
1987-February 1988. Baldwin, R.M.; Miller, R.L. (Colorado 
School of Mines, Golden (USA). Dept. of Chemical Engi- 
neering and Petroleum Refining). 1988. Contract FG22- 
85PC80907. 3ip. NTIS, PC A03/MF A01;1. Order Number 
DE88009878/JAW. 
The rate and extent of direct coal hydroliquefaction for 5 bi- 
tuminous coals from the Argonne Premium Sample Bank have been 
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measured. Data were obtained in batch microautoclave tubing 
bomb reactors at three temperatures (375, 400, 425{degree}C) and 5 
residence times (3, 5, 10, 15, 40 minutes) in 1-methylnaphthalene ve- 
hicle under a hydrogen blanket. Data on rate of conversion of coal 
to THF and toluene solubles were modeled with a simple reversible 
rate expression, and activation energies for conversion to each sol- 
vent solubility class determined. Data on carbon and proton distri- 
bution in the coals were obtained by ‘H-NMR (Combined Rota- 
tional and Multiple Pulse Spectroscopy) and “C-NMR (CPMAS- 
Dipolar Dephasing). A strong correlation of activation energy with 
the aliphatic hydrogen content of the coal was found for conver- 
sion to THF solubles. Toluene solubles activation energies were 
found to be highly correlated (R/sup 2 > 90%) with total oxygen, 
and protonated aliphatic carbon. {Sup 13/C-NMR data indicated a 
high degree of correlation between protonated aliphatic carbon and 
ee eee 
suggesting the importance of etheric oxygen in crosslinking struc- 
tures for determination of bituminous coal reactivity. 26 refs., 8 
figs., 9 tabs. 


32072 (DOE/PC/80908—7) Low severity coal conversion 
by ionic hydrogenation: Report for the period of January- 
1988. Cheng, J.C.; Larsen, J.W. igh Univ., Beth- 
lehem, PA (USA). t. of Chemistry). 2 May 1988. Con- 
tract FG22-85 16p. NTIS, PC A03/MF A0i;1. 
Order Number DE88009271/JAW. 

We continued the study of ionic hydrogenation of PNAs 
(polynuclear aromatic compounds) using a aw ete 
PtCl system. The reactions were extended to small aromatic mole- 
cules such as benzene and to macromolecules such as Wyodak coal. 
This work is incorporated with previous results and an overview of 
our model compound studies is given in this report. A brief report 
of early results of application to coal is included. 13 refs., 2 tabs. 


32073 (DOE/PC/90909—T6) Low severity coal liquefac- 


tion using homogeneous basic catalysts: Technical 
November 1987-J: Scale ieane 


progress report, january 
Baldwin, R.M. (Colorado School of Mines, Golden 
of and Petroleum R 


Dept. of Chemical 
1988. Contract FG22-86PCOOND. 25p. NTIS, PC A03. 


A01. Order Number DE88010575/JAW. 

During the sixth quarter of this project, work continued to 
evaluate potential methods for reducing nitrogen adduction and 
a a oe 
ploying two fractional factorial experimental designs, the statistical 
effects of reaction severity, coal rank, solvent type (petroleum- or 
coal-derived), nitrogen compound promotor (1,2,3,4-tetrahydro- 
quinoline (THQ) or diproplyamine), heterogeneous catalyst addi- 
tion, and HS addition on process performance were 
determined. In addition to the extent of nitrogen adduction, THF 
soluble coal conversion, (C,-454{degree}C distillate yeild, 
454{degree}C{plus} THF soluble residuum yield, hydrogen con- 
sumption, and model nitrogen compound recovery were used as 
measures of process performance. Results of the coal conversion 
outcomes are discussed in this report. The other dependent out- 
come data will be reported and discussed next quarter. Analysis of 
the coal conversion experimental design data showed that high se- 
verity reaction conditions, use of Kentucky 9 bituminous coal, and 
use of Cold Lake atmospheric residuum as solvent all improved 
coal conversion in the presence of THQ as model nitrogen com- 
pound promotor. Hydrogen sulfide was found to be equally active 
towards enhancement of coal dissolution at low and high severity 
reaction conditions. Both THQ and dipropylamine were about 
equally effective in promoting coal conversion at the two reaction 
severities studied. 6 refs., 8 tabs. 


(DOE/PC/90910—5) Enhanced coal liquefaction 
by low-severity catalytic reactions: Technical progress report 
for the period September 1987-February 1988. Davis, A.; 
Schobert, H.H.; Derbyshire, F.J. (P 
University Park (USA)). Mar 1988. Contract FG22- 
86PC90910. . NTIS, PC A03/MF A0l;1; GPO Dep. 
Order Number DE88007180/JAW. 

Work has involved attempts to ascertain the mode of hydro- 
gen transfer in the disproportionation of 1,2-dihydronaphthalene 
(DHN) in the presence of two forms of molybdenum sulfide cata- 


Ivania State Univ., 
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lyst. Reaction of the ammonium tetrathiomolybdate catalyst under 
a range of tubing-bomb conditions results in the formation of resi- 
dues that are deficient in sulfur and composed of multiple phases. 
Reflected-light microscopy was used to distinguish three separate 
and distinct residue components (Phases I, II, III) and at least two 
transitional materials. Preliminary results suggest that reaction and 
temperature and atmosphere (nitrogen or hydrogen) have separate 
effects on the distribution of each component of the residues. Ex- 
periments were conducted to compare the effects of Fe and Fe/Mo 
catalyst on the liquefaction response of an hvCb coal. In the tem- 

runs there was a significant improvement in oil 
yields and product distribution when Fe/Mo was used instead of 
Fe. The characteristics of liquefaction residues produced in re- 
sponse to varying process conditions (catalyst, solvent, atmosphere, 
temperature staging and coal rank and petrographic composition) 
are summarized. Reflectograms of the whole products of liquefac- 
tion tend to show a bimodal distribution. 16 refs., 14 figs., 6 tabs. 


32075 ee ee 
en subbituminous coal: 
Quarterly technical ee December 15, 1987- 
March 15, 1988. Knudson, C Hawthorne, S. "(North 
Dakota Univ., Grand Forks (USA). Energy and Mineral 
Research Center). 1988. Contract FG22-86PC90911. 3p. 
ania PC A02/MF AOl1. Order Number DE88008487/ 

The objective of this research project is to provide a greater 
understanding of the role of heteroatom-containing species in coal 
reactivity during liquefaction. Work focused on devising and refin- 
ing a method for synthesizing 1.0 gram quantities of deuterium-la- 
beled {open quotes}tracer{close quotes} species to be used in up- 

coming liquefaction tests. Rather than performing the reactions in 
cuilaheamvetedd tetngpuateesaliity peasants aa ey diheaenbat 
after one use due to chloride ion corrosion, glass reactors were de- 
signed and fabricated. To equalize pressures inside and outside the 
glass reactor during the reaction at 300{degrees}C, the reactor was 
placed in a Parr bomb containing an appropriate amount of water. 
Optimization of conditions included determining the amount of 
water needed in the Parr bomb to prevent bursting the glass reac- 
tors. These tests were conducted using sealed reactors containing 
only water, instead of reactant species and hydrochloric acid. Fol- 
lowing testing, 1.0 gram quantities of nine compounds were deter- 
ium-labeled to at least 95% isotopic purity, including phenol, para- 
cresol, guaicol, dibenzofuran, dibenzothiophene, quinoline, methyl- 
fluorene, dihydrophenanthrene, and dihydroanthracene. All species 
listed except dihydrophenanthrene and dihydroanthracene (which 
will be used to monitor hydrogen shuttling activity) have been 
identified in liquefaction products. The main advantage in using 
glass instead of stainless steel to contain the deuteration reaction is 
that the conditions needed for a successful reaction in glass are 
known. 


32076 (OE/PC/90913—T5) Biochemical bond breaking 
in coal: Sixth quarterly (ARCTECH, Inc., Alexan- 
= VA (USA)). Apr 1988. Contract FG22-86PC90913. 

NTIS, PC A03/MF AO0l;1. Order Number 
D 88008486/JAW. 

The goal of this program is to gain a basic understanding of 
the biochemical mechanisms by which natural microorganisms solu- 
bilize low-rank coals. During this quarter, a detailed evaluation of 
selected microbes was nearly completed; research findings concern- 
Decreases in the coal solubilization rate over time appears to be 
due to saturation or depletion of the depolymerizing agents. The 
overall depolymerization process cannot be explained by first-order 
kinetics. A two-phase mechanism may be involved in the CP1+2 
coal solubilization process. This mechanism may include solubiliza- 
tion via ammonia in the first phase and by a heat labile component 
in the second phase. The second phase component effects an in- 
crease in the pH of the reaction. Both components are biologically 
produced by CP1+2 cultures. Ash levels are significantly reduced 
following microbial depolymerization of coal. Similar reduction of 
ash was observed more recently using alkali to solubilize coals; 
these results will be presented in the next quarterly report. Prod-: 
ucts of coal solubilization are lower in sulfur content than are the 
feed coals when compared on a MAF basis. Nitrogen levels, how- 
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ever, are higher in the products of coal depolymerization than in 
the feed coals. 10 figs., 3 tabs. 


32077 (NP—8770146) Investigations on extended possi- 
bilities of the High-Temperature-Winkler (HTW)-process. 

Final report. Schrader, L. (Rheinische onaiectihenianiee 
A.G., Koeln (Germany, F.R.); Bundesministerium fuer 
Forschung und “Technologie, Bonn (Germany, F.R.)). Mar 
1987. 68p. (in German). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE88770146/JAW. 

By further development of the HTW-process in increasing 
the gasification pressure the efficiency data may be increased for 
gasifying brown coal by means of oxygen/steam-mixtures or air. 
This improvement of efficiency will be an advantage for the pro- 
duction of synthesis gas and the use of the HTW-process for com- 
bined cycle processes. An investigation on the extended possibilities 
of the HTW-process yielded the following: an increase of the gasifi- 
er operation pressure essentially over 25 bar promises no conclusive 
advantages; calculations on reaction kinetics and fluiddynamics 
showed criteria for possible efficiency advance and furthermore it 
was investigated how to raise the efficiency by improvement of the 
gasifier construction. The investigations will be the basis for design- 
ing a new HTW-pilot plant, which shall be constructed and operat- 
ed in a subsequent project. With 27 refs., 1 tab., 16 figs. 


32078 (NP—8770202) Mechanisms of non-catalyzed and 
iron-catalyzed vapour of carbon, investigated by 

measurements. Hermann, G. (Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Fakultaet "fuer Chemie). 13 Dec 
1985. 157p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE88770202/JAW. 

The mechanisms of non-catalyzed and iron-catalyzed gasifi- 
cation were investigated. An experimental apparatus was set up in 
which the carbon was gasified in an argonhydrogen or hydrogen- 
hydrogen atomsphere, quenched to 300 k min™! or 300 Ks™', and 
the adsorption of the frozen surface complexes, especially CO, was 
measured during temperature-programmed temperature increase in 
nitrogen. A new mechanism is suggested for non-catalyzed vapour 
gasification, in which vapour dissociation on active centers of the 
carbon surface is the parameter determining the reaction rate. In 
iron-catalyzed gasification, oxygen transfer from the iron surface to 
the carbon surface is assumed to be the determining factor. In the 
presence of water vapour, oxygen transfer is inhibited by the sta- 
bilisation of the iron-oxygen surface complexes (increased activa- 
tion energy). 


32079 (ORNL/TM—9406) Review of procedures used to 
perform material balance yield calculations in the H-Coal 
Pilot Plant: Fossil Begovich, J.M.; Price, 
C.O.; Johnson, P.J. (Oak Ridge National Lab., TN (USA)). 
Apr 1988. Contract AC05-840R21400. 155p. NTIS, PC 
A08;3. Order Number DE88010739/JAW. 

The MATBAL computer program was designed and used 
by Ashland Synthetic Fuels, Inc., to perform material balance cal- 
culations for the H-Coal Pilot Plant at Catlettsburg, Kentucky. All 
of the material balance information generated at the Pilot Plant and 
the MATBAL code are stored on an IBM 3033 computer at the 
Oak Ridge National Laboratory. The MATBAL source code from 
ASFI was supplemented by McAuto (a McDonald-Douglas Corp. 
subsidiary), while the Pilot Plant data were obtained directly from 
McAuto. All of the material balance examples and results shown in 
this report were performed for Pilot Plant Section 200, the liquefac- 
tion section. The MATBAL program allows the user to retrieve, 
screen, and correct process variables (temperatures, pressures, tank 
levels, flow rates, etc.) and analytical data before performing the 
material balance calculations. A matrix format facilitates changes to 
the input data, elemental point numbers (EPNs), and sample point 
numbers (SPNs), allowing a large degree of flexibility in defining 
the material balance envelope. The use of intermediate data storage 
files saves time and computer costs in the data reduction and mate- 
rial balance calculations. The data on flow rates, elemental analyses, 
and compositional analyses for each stream are stored along with 
the data on accumulation, elemental analyses, and compositional 
analyses for each vessel. The headings, EPNs and SPNs, for both 
streams and vessels are also stored by MATBAL. The user may 
choose from several options for calculation methods (ash and mass 
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normalization), data retrieval and storage, and the types of informa- 
tion printed. This report explains the subroutines, functions, and 
variables used in the MATBAL code and matches the code input 
with the printed output. A discussion of program execution explains 
the use of the input cards, options, and steps of execution. 42 figs. 


32080 (PB—88-156336/XAB) Cool Water Coal-Gasifica- 
tion Program environmental monitoring plan. Monitoring 
Review Committee Report, November 21-22, 1985. (Cool 
Water Coal Gasification Program, Daggett, CA (USA)). 20 
Feb 1986. 169p. NTIS, PC A08/MF AO1. 

See also PB—88-127584. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale sythetic-fuels plants. The Pro- 
gram agreed to comply with existing environmental-monitoring 
regulations and to develop an Environmental Monitoring Plan in- 
corporating supplemental monitoring in the areas of water, air, 
solid waste, worker health and safety, and socioeconomic impacts 
pie the period 1984-1989. As the first commercial-scale integrat- 

ed gasification combined-cycle plant for generating energy from 
coal, the plant is designed to process a variety of coals with no 
liquid discharge, produce non-hazardous solid wastes, and produce 
very few air emissions. 






on (PB—88-156344/XAB) Cool Water Coal Gasifica- 

tion Program envirormental monitoring plan. 1985 Indicator 
phase. Volume 1. Technical report. Final report. (Cool Water 
Coal Gasification Program, Daggett, CA (USA)). 16 Mar 
1987. 905p. NTIS, PC A99/MF E04. 

See also PB—88-156336. 

The Energy Security Act of 1980 established a program to 
provide financial assistance to private industry in the construction 
and operation of commercial-scale synthetic-fuels plants. The Cool 
Water Coal Gasification Program is one of the four projects award- 
ed financial assistance. The Program agreed to comply with exist- 
ing environmental-monitoring regulations and to develop an Envi- 
ronmental Monitoring Plan incorporating supplemental monitoring 
in the areas of water, air, solid waste, worker health and safety, and 
socio-economic impacts during the period 1984-1989. The Indicator 
Phase includes continuous and periodic monitoring performed rou- 
tinely during 1985, and includes over 1000 samples and 8000 data 
points. 


32082 (UCRL—98105) Evolution of sulfur gases during 
coal pyrolysis. Oh, M.S.; Burnham, A.K.; Crawford, R.W. 
(Lawrence Livermore National Lab., CA (USA); Lawrence 
Livermore National Lab., CA (USA); Lawrence Livermore 
National Lab., CA (USA)). 3 Feb 1988. Contract W-7405- 
ENG-48. 10p. (CONF-8806109—1). NTIS, PC A02/MF 
A01;1. Order Number DE88008897/JAW. 

From American Ceramics Society meeting; Toronto, Canada 
(5 Jun 1988). 

In this study, the real-time evolution of sulfur gases was 
monitored during slow-heating pyrolysis of coal via a triple quadru- 
pole mass spectrometer (TOMS). The evolution of hydrocarbon 
gases, water, and carbon oxides was also monitored. The investiga- 
tion compared the evolution profiles of sulfur gases and related 
them. to the rank of the coal, the organic and inorganic sources of 
sulfur in each coal sample, and the evolution of other pyrolysis-gen- 
erated gases. They also studied the extent of secondary reactions by 
varying the pyrolysis conditions. 18 refs., 4 figs., 3 tabs. 


32083 A low cost high energy density carbon black fuel 

mix for heat engines. Steinberg, M. (Process Sciences Div., 

Dept. of Applied Science, Brookhaven National Lab., Asso- 

ciated Universities, Inc., Building 526, Upton, NY 11973 

US). Energy Sources (New Yor 9: No. 3, 161-172(1987). 
Contract AC02-76CH00016. 

An efficient economically attractive process is described for 
production of carbon black and the by-product hydrogen from any 
carbonaceous raw material and especially from coal. The HYDRO- 
CARB process consists of two steps. The first step is the hydropyr- 
olysis of coal to produce methane and the second step is the ther- 
mal decomposition of the methane to carbon black and hydrogen, 
part of which is recycled. The process is essentially a cracking of 
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the coal to its elements C and Ha, removal of oxygen as water, 
leaving behind the ash and sulfide residue. The carbon black can 
then be mixed either with a liquid hydrocarbon or an alcohol in a 
carbon-fuel-mix (CARBOLINE-CFM) or with water to produce a 
carbon-water-mix (CARBOLINE CWM). A 65% CWM< fuel has 
been produced which has an energy density of 108,000 Btugal. Ad- 
dition of 50% carbon black to kerosene jet fuel increases its energy 
density from 140,000 to 170,000 Btugal. Some of the rheological 
and combustion characteristics of carbon black, CWM, and CFM 
and its potential use in heat engines including diesels and turbines 
are described. Compared to conventional synfuel processes, the 
HYDROCARB process is much simpler and more economical. 
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32084 (DOE/ER/13573—1) Selective chemical methods 
for the study of coal structure: Progress June 1, 1987- 
May 31, 1988. Stock, L.M. (Chicago Univ., IL (USA)). Apr 
1988. Contract FG02-86ER13573. 4p. NTIS, PC A02, 
A01;1; GPO Dep. Order Number DE88009591/JAW. 

Two representative contributions are outlined here to illus- 
trate recent accomplishments. Pure liptinite, vitrinite, and inertinite 
group maceral fractions from a representative high-volatile A bitu- 
minous coal, PSOC 732, have been oxidized with ruthenium(VIII) 
to produce a broad series of aliphatic carboxylic and benzene car- 
boxylic acids. Chromatographic and mass spectroscopic procedures 
were used to identify these and isotope dilution tech- 
niques were used to establish the yields of certain key products. 
The product distributions from the individual macerals differ con- 
siderably as shown in the figures of the liptinites and vitrinites from 
PSOC 732. The differences between the inertinite and vitrinite arise 
from variations in the concentrations of similar types of aromatic 
and hydroaromatic structures whereas the liptinites contain other 
quite different aliphatic substances. The issues concerning the 
mobile phase of coal have generated considerable recent interest. 
This problem has been examined in a completely different way 
using a new selective labeling method to determine whether a par- 
affinic fragment is covalently bonded or merely physically en- 
trapped. The preliminary results imply that the linear hydrocarbons 
from PSOC 732 arise in several ways including the release of non- 
covalently bonded material from the solid matrix, the liberation of 
covalently single bonded material presumably via processes such as 
ipso substitution and through multistep degradation reactions from 
other more structurally complex materials. More experimental work 
will be necessary to establish whether or not the observations made 
with this coal are typical of other coals and kerogens. 2 figs. 


32085 (DOE/PC/70790—T8) Thermodynamic properties 
for polar coal mixtures: Final report. Stiel, L.I. (Polytechnic 
Inst. of Brooklyn, NY (USA)). Mar 1988. Contract FG22- 
84PC70790. 89p. 

A research project has been conducted on the thermody- 
namic properties of systems containing coal model liquid com- 
pounds. Generalized relationships have been developed for the de- 
termination of the necessary characterization of the pure 
coal compounds. Analytical procedures are described for the calcu- 
lation of the phase behavior of polar systems from the characteriza- 
tion parameters of the components by the use of an accurate equa- 
tion of state. Infinite dilution activity coefficients have been meas- 
ured for nonpolar and polar solutes by gas chromatographic proce- 
dures. These data have been utilized to enable improved analytical 
relationships to be developed for the determination of binary inter- 
action constants for systems containing coal model liquids of large 
size and small polarity such as 1-methy!naphthalene. Modified pro- 
cedures are also discussed for the accurate calculation of liquid- 
liquid equilibria for polar systems. 43 refs., 40 figs., 15 tabs. 


32086 (DOE/PC/79926—1) Kinetics of coal conversion 
to soluble products: Quarterly report for the period January 

1, 1988{endash}March 31, 1988. Larsen, J.W. (Lehigh 
Univ., Bethlehem, PA (USA). Dept. of (oom). 5 May 
1988. Contract FG22-87PC79926. 5p. NTIS, PC A02/MF 
A01;1. Order Number T188009273/JAW. 
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Objectives of the proposed work are: 1) to reduce to prac- 
tice a new kinetic technique and data analysis methods providing 
much more fundamental insight into coal conversion processes and 
2) to use the technique to gain increased understanding of coal con- 
version under commonly used reaction conditions. We propose to 
use a currently existing gel permeation chromatograph to measure 
the molecular weight distribution of the soluble material resulting 
from the conversions of: 1) extracts from the Argonne coal set; 2) 
the insoluble portion of the coals from the Argonne coal set; and 3) 
the whole coals from the Argonne coal set. Coals will be converted 
with tetralin (with and without Hz), the Mobil model solvent (with 
and without Hg), and in the presence of a number of catalysts such 
as MoS, and pyrite. Reaction kinetics will be measured as a func- 
tion of temperature and other reaction variables and the data ana- 
lyzed using the conventional kinetic approaches of polymer chemis- 
try. Where possible, activation parameters and other derived kinetic 
parameters will be calculated. 


32087 (DOE/PC/80535—T1) Hydrogen bonding in coal 
liquids and coal liquid distillates: Progress report for the 
period January 1988-April 1988. Lewis, E.A.; Hansen, L.D.; 
Eatough, D.J. (Bri; Young Univ., Provo, UT (USA). 
Dept. of Chemistry). 1988. Contract FG22-85PC80535. 29p. 
ey PC A03/MF AOl1;1. Order Number DE88009688/ 

Several general conclusions can be made concerning the 
modified aqueous extraction experiments. First, the tritration curves 
for the aqueous extractions have shown an average of 4 or 5 differ- 
ently sloped regions (as did aqueous extraction experiments report- 
ed previously), with, as a general rule, relatively sharp endpoints. 
Enthalpies associated with the different regions of the titration 
curves have allowed us to identify the presence of both nitrogen 
and phenolic compounds extracted into the aqueous phase, al- 
though some rouding in endpoints occurs near the end of the titra- 
tion curves, permitting some variability in the calculated values for 
both the enthalpies and millimoles associated with these titration 
curve regions. Tables 1 and 2 list prelimianry extraction experiment 
results, with calculated values for the coal liquid molarity of ex- 
tracted compounds. The molarity of extracted compounds in the 
aqueous phase (corresponding theoretically to the molarity of com- 
pounds in the undiluted coal liquid) can be calculatd from the sum 
of the millimoles of titrant added for the various regions of the ti- 
tration curve. 4 refs., 9 figs., 2 tabs. 


32088 (DOE/PC/80535—T2) Hydrogen — in coal 
distillates: 


L.D.; Eatough, D.J. (Brigham Young Univ., Provo, UT 
(USA). Dept. of Chemistry). 1987. Contract FG22- 
85PC80535. 17p. NTIS, PC A03/MF A01;1. Order Number 
DE88009687/JAW. 

The aqueous phase extractions have differed in two key 
ways from the direct trichloroacetic acid titrations described in our 
previous progress report. First, the titration curves for the aqueous 
extractions have shown an average of 4 or 5 differently sloped re- 
gions, with, as a general rule, poorly defined endpoints. In contrast, 
one or two endpoints were observed for the direct titrations with 
TCA. Secondly, the enthlapies associated with the different regions 
of the extraction experiment titration curves have allowed us to 
identify different classes of nitogen compounds extracted into the 
aqueous phase, as well as to identify the presence of phenols in the 
extracted phase; such has not been the case with the direct 
titrations{emdash}enthalpies associated with the TGA titrations 
have not corresponded to species known to exist in the coal liquid. 
The percent nitrogen extracted into the aqueous phase (which cor- 
responds theoretically to the percent nitrogen in the undiluted coal 
liquid) can be calculated from the sum of the millimoles of titrant 
added for the various regions of the titration curve, although prob- 
lems exist with the interpretation of the results. Results from the 
extraction experiments show the percent nitrogen of the coal liquid 
to fall in a range of 8.2% to 17% of PETC’s reported nitrogen 
value of 0.39 {+-} 0.02 for the HCl experiments and from 89% to 
99% of PETC’s reported nitrogen value for the first extraction in 
the NaOH experiments (additional nitrogen ranging from 50% to 
69% of PETC’s reported value can be obtained in the 2nd extrac- 
tion with aqueous NaOH). 2 figs., 4 tabs. 
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$2089 (DOE/PC/80913—8) sae and biocon- 
version of coals by fungi: Final report. Ward, B. (Mississippi 
Univ., University (USA). Dept. of Biology). 7 Mar 1988. 
Contract FG22-85PC80913. 33p. NTIS, PC A03/MF A01;1. 
Order Number DE88006665/JAW. 

The project obtained in laboratory culture new varieties of 
fungi capable of bioconverting solid coals directly to liquid prod- 
ucts, and characterized the rate and extent of bioconversion activity 
on a variety of coal types. Several hundred fungal isolates were 
screened for bioconversions of weathered lignite. At least 30 appar- 
ently unique strains displayed lignite biconversion activity. Each of 
the new lignite-solubilizing strains was assayed for comparative ac- 
tivity on three different weathered, Gulf Coast lignites. Different 
strains exhibited differing degrees of activity on the different lig- 
nites. Degeree of natural weathering appeared to be positively cor- 
related with biosolubility of the three lignites. Taxonomic studies 
were made on selected fungal isolates; identifications to level of 
genus were made where possible. Cultures of some of the selected 
strains were sent to several research laboratories where the new 
strains have been applied to coal bioconversion research. Selected 
fungal strains were tested for bioconversions of other coals. Some 
of the highly weathered, higher-ranked coals were solubilized; 
others, even though weathered, were resistant to bioconversion. A 
quantitative assay technique was developed and, applied to selected 
fungi acting on several coals. Time-course measurements revealed 
marked differences in pattern, rate, and degree of solubilization of 
different coals by different organisms. 15 refs., 4 figs., 9 tabs. 


(DOE/PC/90502—6) Catalyst accessibility in high 
volatile bituminous coal: Quarterly report. (Alabama Univ., 
University (USA). Dept. of Chemistry). Apr 1988. 9p. 

S, PC A02/MF A0Ol. Order Number DE88008485/ 
JAW. 

The method of doping coal with spin probes can be utilized 
as a way to study pore size, acidbase reactive sites distribution 
available to diffusing spin probes and to undertand the process of 
incorporation of spin probes in coal. The results obtained clearly 
demonstrate that pore size distribution and acidbase reactive sites 
distribution are different from coal seam to coal seam. For the coal 
samples PSOC 311, PSOC 1354, Pittsburgh No. 8, Illinois No. 6 
(Argonne) and Blind Canyon, the highest number of pores is ob- 
served for the cylindrical pore shapes with a radius of 1.91 nm. In 
the case of acidbase reactive sites distribution, except Blind 
Canyon, all coals show a higher number of acidic sites than basic 
sites. On the other hand, the ability for the coal pore to hydrogen 
bond to a spin probe was found to be only a slight factor for incor- 
porating spin probes in coal for coal samples PSOC 311 and Illinois 
No. 6 (Argonne) but not for PSOC 1354. The temperature depend- 
ence of 2A/sub zz/ for small spin probes fits mostly with the libra- 
tional model whereas for bulk spin probes an overall better fit was 
achieved with a H-bonding model. 5 refs., 2 figs., 6 tabs. 


32091 (DOE/PC/90539—T4) Volatiles trapped in coals: 
Second quarterly report. Sutter, J.R.; Halpern, J.B. (Howard 
Univ., Washington, DC (USA). Dept. of Ches ren [1988]. 
Contract FG22-86PC90539. 4p. NTIS, PC A02/MF A0i1;1. 
Order Number DE88008819/JAW. 

We have been able to collect and characterize volatiles that 
are evolved in the grinding of coal. We have developed a very sen- 
sitive method for collecting volatiles evolved in grinding. A sealed, 
gas tight, grinding apparatus has been built. With this system we 
can collect volatiles freed from the coal matrix during grinding. To 
do this a 125 cm* sample of coal is placed in to a 1 liter sealable 
ball mill jar. The jar is evacuated and the coal ground for 1 hr. The 
jar is then removed from the ball mill and evacuated into our 
sample collection system. Gas from the jar is pumped through two 
stages of dust filtering into a liquid nitrogen cold trap charged with 
5 ml of methylene chloride. After warming the trap is shaken so 
that any gas from the sample mixes with and dissolves in the meth- 
ylene chloride. One microliter samples of the methylene chloride 
are injected into a Finnegan GCMS. Preliminary analysis of mass 
spectra from peaks in the RIC show the presence of hydrocarbons. 
It was possible to definitively identify cyclohexene. The total 
amount of hydrocarbons seen is low. The attached figure is the 


mass spectra of the cyclohexene that was collected from the 
ground coal. 1 fig. 
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32092 (EPRI-CS—5651) Sulfur meter for blending coal 
at Plant Monroe: Final report. Tren S.D.; Yurko, 
J.O. (Detroit Edison Co., MI (USA)). Apr 1988. 84p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303;1; 
GPO Dep. Order Number TI88009903/JAW. 

An on-line sulfur analyzer, installed at the Detroit Edison, 
Monroe Power station, was placed into service and evaluated for 
coal blending optimization to minimize the cost of complying with 
changing stack gas sulfur dioxide regulations. The project involved 

ing the system which consisted of an {open<quotes}as- 
fired{close——quotes} sampler and nuclear source sulfur analyzer. 
The system was initially plagued with mechanical and electronic 
problems ranging from coal flow pluggages to calibration drifts in 
the analyzer. Considerable efforts were successfully made to make 
the system reliable and accurate. On-line testing showed a major 
improvement in control of sulfur dioxide emission rates and fuel 
blending optimization equivalent to as much as $6 million in fuel 
costs at the time of the evaluation. 7 refs., 14 figs., 12 tabs. 


32093 (Juel—2160) Evaluation of mass balance investiga- 
tions in coal-fired power plants. Masterson, T.; Barnert- 
Wiemer, H. ee Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Chemische Technologie der Nuk- 
learen Entsor, rgung). Oct 1987. 54p. NTIS (US Sales Only), 
PC A04. Order Number DE88753527/JAW. 

Coal contains trace quantities of many elements that can be 
toxic if present in high enough concentrations. Many of these ele- 
ments are released after combustion into more available forms for 
human assimilation. Hence, burning coal increases the potential for 
toxic trace element hazard. Assessment of the literature on meas- 
urements of trace elements during the combustion of coal has made 
it clear that these measurements are imprecise and contradictory. In 
this literature review, mass balance measurements in coal-fired 
plants are evaluated and research in the enrichment of trace ele- 
ments in coal ashes is reviewed. The problems in measuring trace 
elements in coal-fired facilities are presented with the intention that 
the knowledge of the difficulties outlined here will promote future 
study and active research in these areas. 


32094 (PNL-SA—15736) Studies of the structure of bio- 
degraded coal. Bean, R.M.; Campbell, J.A.; Franz, J.A.; Lin- 
ehan, J.C. (Pacific Northwest Lab., Richland, WA (USA)). 
Mar 1988. Contract AC06-76RL01830. 21p. (CONF- 
8710305—1). NTIS, PC A03/MF AOl1;1. Order Number 
DE88008184/JAW. 

From Coal structure workshop; Monterey, CA, USA (29 
Oct 1987). 

Regardless of its eventual economic disposition, the coal bio- 
solubilization process represents a unique opportunity for the ana- 
lytical chemist with an interest in coal structure. The ability to 
render coal water-soluble makes it possible to apply analytical pro- 
cedures that are not applicable to macromolecular coal samples. In 
addition, since specific enzymatic mechanisms are at work in the 
degradation process, a knowledge of the biodegraded coal structure 
can be used to gain insight into the structure of the original coal 
substrate. We describe some of the procedures we are using to 
study the structure of biosolubilized coals, and present some of our 
early results. 2 refs., 8 figs., 5 tabs. 


32095 A comparison of three coal-derived, middle distil- 
late, fuels in a single-cylinder DI diesel engine. 
Buzza, T.G.; Litzinger, T.A. Warrendale, PA; Society of 
Automotive Engineers (1987). 11p. (CONF-871142—). Soci- 
ety of Automotive Engineers, 400 Commonwealth Dr., 
Warrendale, PA 15096. 

From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872037. 

Three synthetic fuels, derived from coal, were compared to 
a Phillips DF-2 control fuel. These fuels were tested in a single-cyl- 
inder, direct-injected, Diesel engine. Comparisons were made on 
the basis of performance, combustion characteristics, gas-phase 
emissions including aldehydes, and particulate emissions. In addi- 
tion, the mutagenic activity of the soluble organic compounds from 
the particulates were analyzed using the Ames test. The objective 
of these experiments was to determine how well the synthetic fuels 
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would perform as direct replacements for DF-2. All three synthetic 
fuels were manufactured from an initial batch of middle distillates 
produced by the Exxon donor Solvent (EDS) process. The first 
fuel was a blend of the EDS middle distillate and the baseline DF-2 
with a cetane number of 35. For the second test fuel, the phenolics 
were removed from the EDS middle distillate by caustic extraction, 
and the product was then mixed with the baseline DF-2 to achieve 
a cetane rating of about 35. The third test fuel was obtained by se- 
verely hydrotreating the caustic-washed EDS middle distillate used 
to prepare the second fuel; its cetane number was 38. Overall, the 
hydrotreated EDS fuel gave the best results compared to DF-2. 
The raw EDS and caustic-treated EDS blends showed poor results, 
especially at light loads, compared to DF-2. 


Spectral emission characteristics of coal particles. 
Daxter, L.L.; Ottesen, D.K.; Fletcher, T.H. Northridge, 
CA; Combustion Institute (1987). 21p. (CONF-870484—). 
Combustion Institute, Western States Sect., c/o L.S. Car- 
etto, Calif. State Univ., Northridge, CA 91330. 

From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-12. 

The spectral emission characteristics of coal are examined 
using Fourier transform infrared emission spectroscopy. The data 
were collected from a single layer of stationary, narrowly size-clas- 
sified samples of coal and graphite placed on a heated NaCl 
window. Sample temperatures ranged from 120 to 200°C. FTIR 
data were collected at wavelengths between 2.2 and 17 pm (be- 
tween 4500 and 580 cm~'). Particle sizes ranged from 40 to 120 pm 
and coal rank ranged from lignite to bituminous. The focus of this 
work is to evaluate the effects of the nongray emission characteris- 
tics of coal on heat transfer calculations and pyrometry measure- 
ments. Both diffuse and peaked regions of the spectral emissions are 
analyzed with this goal in mind. Chemical functional groups re- 
sponsible for the features of the spectral emission are indicated but 
not discussed. Well characterized spectral features from coal sam- 
ples are observed and discussed. The intensity of spectral peaks due 
to chemical functional groups in coal are analyzed as a function of 
particle size and extent of reaction. The impact of spectral irregu- 
larities on pyrometry measurements and heat transfer calculations is 
evaluated. Featureless regions of the infrared emission spectra of 
coal are also analyzed and compared to graybody behavior. Reli- 
ability of pyrometry measurements in these regions and effective 
emissivities of coal particles for heat transfer calculations are dis- 


Temperature, as and overall burning rates of pul- 
verized peat from Finland. H V.P.; Mitchell, R.E. 
Northridge, CA; Combustion Institute (1987). 12p. (CONF- 
870484—). Combustion Institute, Western States Sect., c/o 
L.S. Caretto, Calif. State Univ., Northridge, CA 91330. 

From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-9. 

Two samples of pulverized peat from Finland, each having a 
volatile matter content greater than 65%, were burned in a laminar 
flow reactor. Particle sizes were in the range 125 to 250 ym. Three 
different gaseous environments, over a range of oxygen contents 
from 3 to 12 mole-%, were employed. Measurements of the tem- 
perature and size of burning particles were used to determine the 
overall particle burning rates. Measurements were obtained with a 
particle-sizing pyrometer system which yields the temperature, size, 
and velocity of single particles burning in the flow reactor. The 
overall burning rates were calculated by using the measurements in 
a particle heat balance equation. Particle temperatures varied from 
about 1400 to 1800 K and were nearly a linear function of the 
oxygen content of the gaseous environment. Overall particle burn- 
ing rates also varied almost linearly with the oxygen content. This 
behavior is characteristic of burning controlled by the transport of 
oxygen to the particle surface. Calculations made assuming diffu- 
sion-limited burning yield results which agree with the measure- 
ments and hence, support our conclusion that the high-volatile, pul- 
verized peats from Finland burn at the diffusion-limited rate. 
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32098 Evaporation of coal-water fuel droplets under in- 
tense heating conditions. Tran, P.X.; Maloney, D.J.; Spann, 
J.F. Northridge, CA; Combustion Institute (1987). 14p. 
(CONF-870484—). Combustion Institute, Western States 
watte c/o L.S. Caretto, Calif. State Univ., Northridge, CA 


From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-8. 

Evaporation of coal-water fuel (CWF) droplets when heated 
at radiation flux levels just below the explosive boiling limit was 
studied. Droplets ranging from 50 to 80 pm in radius with coal 
loadings from 20 to 60 percent by mass were pulse heated for 8 ms 
using a Nd:YAG laser (1.06 4m wavelength). Radiation intensities 
were varied from 250 to 350 Wcm2 Time resolved records of the 
changes in droplet mass and size were obtained before and after the 
radiation pulse using a unique imaging system. Evaporation rates in 
the ambient gas prior to the heating pulse were 0.367 times the the- 
oretical rate for a pure water droplet. Evaporation rates for the hot 
droplets immediately after the heating pulse were about 0.1 times 
the value anticipated for pure water. A theoretical model was de- 
veloped to predict droplet evaporation rates. The model considers 
the inhibition of evaporation by a surface monolayer as well as ef- 
fects of other important parameters. The presence of the surfactant 
in the fuel droplet is shown to have a profound influence on the 
evaporation of water from a slurry droplet. 
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REFER ALSO TO CITATION(S) 32051, 32056, 32063, 32111, 32119, 33470, 
33482, 33483, 33484, 33485, 33486, 33487, 33488, 33491, 34823 


32099 (CONF-880326—1) Combined NO/sub x/SO, re- 
moval for high sulfur coal. Livengood, C.D.; Farber, P.S.; 

Harkness, J.B.L. (Argonne National Lab., IL (USA)). 1988. 
Contract W-31109-ENG-38. 16p. (CONF-880326—). NTIS, 
PC A03/MF A0O1;1. Order Number DE88011193/JAW. 

From 4. integrated environmental control symposium; Wash- 
ington, DC, USA (2 Mar 1988). 

Argonne National Laboratory (ANL) has been conducting 
research on combined nitrogen oxides (NO/sub x) and sulfur diox- 
ide (SO{sub 2/) control since 1981. Technologies applicable to both 
retrofit and new installations have been investigated, with i 
emphasis on applications involving high-sulfur coal. Significant 
progress has been made in using chemical additives to enhance 
NO/sub x/ removal in conventional wet scrubber chemistries, with 
removals of 70-90% attained in laboratory experiments. Economic 
estimates based on a imi process design indicate that the 
technique should be competitive with commercially available alter- 
natives. Other research has identified chemical additives that pro- 
mote NO/sub x/ removal by dry sorbents and in spray drying sys- 
tems, and has identified key parameters for dry NO/sub x/SO: con- 
trol such as flue-gas temperature, SO2 and NOs levels, and the 
degree of gas-solid contact (filter-cake thickness). Tests of com- 
bined NO/sub x/SO. removal have been carried out in a commer- 
cial-scale (20 MWe) spray dryer system that has also been used to 
demonstrate effective SO: control with high-sulfur coal. 


32100 (CONF-880413—1) Fate of an artificial pond re- 
reclained coal 


ceiving drainage from a refuse and slurry area. 
Vinikour, W.S.; LaGory, K.E.; Pentecost, E.D. (Argonne 
National Lab., IL (USA)). 1988. Contract W-31109-ENG- 
38. 16p. NTIS, A03/MF AO01;1. Order Number 
DE88010061/JAW. 

From Annual meeting of the American Society for Surface 
Mining and Reclamation; Pittsburgh, PA, USA (17 Apr 1988). 

An artificial pond was created as part of a reclamation effort 
at an abandoned deep coal mine site near Staunton, Illinois. The 
pond was designed to help contain and control runoff from the site 
and to provide wildlife habitat and recreational opportunities. The 
benthic macroinvertebrate community was analyzed as part of the 
program to evaluate site reclamation success. Macroinvertebrates 
were collected from the pond created as part of the reclamation ac- 
tivities, a small retention pond that received drainage directly from 
the gob pile, and a small farm pond that was not linked hydrologi- 












01 COAL AND COAL PRODUCTS 
0108 Waste Management 


cally to the mine drainage and that served as a control. Reclama- 
tion activities began in 1976 and samples were collected from the 
ponds in 1977. 13 refs., 1 fig., 1 tab. 


32101 (DOE/METC—87/0255) Gas stream cleanup: 
Technology status report. (USDOE Morgantown Energy 
Technology Center, WV). Oct 1987. 63p. NTIS, PC A04/ 
MF A0O1;1. Order Number DE87006493/ AW 

The contaminants that are of major concern to the Gas 
Stream Cleanup (GSC) program are sulfur, particulates, alkalis, and 
traces of other species. Sulfur is detrimental to new energy conver- 
sion processes and is an environmental pollutant when oxidized to 
sulfur dioxide during combustion. Particulates play a major role in 
the erosion, corrosion, and deposition phenomena in energy conver- 
sion systems. Alkalis such as sodium and potassium are present in 
coal in quantities of up to 1 percent. These alkali contaminants are 
highly corrosive to the metals used in turbines that extract energy 
from hot gas streams in combined-cycle power generating systems. 
Other trace contaminants such as arsenic, lead, chlorine, and seleni- 
um are present in coal and degrade the performance of new energy 
technologies, specifically molten-carbonate fuel-cell (MCFC)’s. 
These contaminants may also present environmental hazards. The 
GSC Program seeks to establish technologies to remove contami- 
nants in hot, pressurized gas streams that evolve from advanced 
coal-combustion and gasification processes. By reducing the con- 
taminant loading to very low levels, the gas can be used directly in 
a gas turbine or MCFC to produce electricity without damaging 
the energy conversion unit. 5 refs., 19 figs., 3 tabs. 


(DOE/PC/79918—T1) Novel sorbents ww _ 


wastewater treatment: Quarterly report 
period September 15, 1987-December 15, 1987. Fo; "Fogler, 
Srinivasan, K.R. (Michigan Univ., Ann ‘Arbor ae = 
of Chemical Engineering). 1987. Contract 
87PC79918. 8p. NTIS, PC A02/MF A01;1. Order Number 
DE88011156/JAW. 

Preliminary studies on the use of modified clay adsorbents 
for the sorptive removal of toxic organics in coal conversion 
wastewaters have been carried out. Three different types of modi- 
fied clays have been prepared and tested against benzo(a)pyrene, 
fluorene, and pentachlorophenol (having aqueous solubilities re- 
spectively in the range of ppB to ppM) as model toxic organics. 
One of the modified clays, cetylpyridinium-hydroxy aluminum- 
montmorillonite (CPC-HYDAL-CLAY) was found to be compara- 
ble to activated carbon in its sorption potential for all the three sor- 
bates tested. Further work to characterize CPC-HYDAL-CLAY 
and to optimize the other two clays is in progress. 10 refs., 3 figs., 2 


(DOE/PC/90505—T2) Mechanism of surface en- 
richment and adhesion of coal combustion particulates: Third 
quarterly report. Shadman, F.; Peterson, T.W.; Wendt, 
J.O.L.; Punjak, W.A. (Arizona Univ., Tucson (USA). t. 
of Chemical Engineering). Feb 1988. Contract. FG22- 
86PC90505. 31p. NTIS, PC A03/MF A01;1. Order Number 
DE88009800/JAW. 

In this phase of the project, the mechanism of surface ad- 
sorption and enrichment of alkali on the potential additive particles 
is studied. Kaolinite is found to be a suitable sorbent for the remov- 
al of alkali during coal combustion. The kinetics and mechanism of 
adsorption of NaCl vapor on kaolinite were studied under both ni- 
trogen and simulated flue gas (SFG) atmospheres. Under nitrogen, 
both chlorine and sodium were retained by the sorbent; however, 
under the simulated flue gas only sodium was retained. In both 
cases the adsorption was irreversible. High resolution scanning 
Auger analysis of kaolinite particles indicated the formation of a 
product layer during adsorption. Under the SFG atmosphere the 
product layer appears to be nephelite, a stable sodium aluminosili- 
cate compound. The rate of adsorption dropped with the increase 
in alkali loading and a maximum saturation limit was observed. In 
the SFG environment this saturation capacity was approximately 
five times greater than that under the nitrogen atmosphere. An ana- 
lytical model is presented which facilitates the extraction of funda- 
mental kinetic information from experimental results. The model 
allows for surface adsorption as well as diffusion through both the 
saturated product layer and pores of the active sorbent. 
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ment of coal conversion wastewater: Sixth quarterly 
progress report for the period November 15, 1987 to February 
15, 1988. Suidan, M.T.; Pfeffer, J.T.; Nakhla, G.F,; 
Traegner, U.K. (illinois Univ., Urbana (USA). Dept. of 
Civil ——— 1988. Contract FG22-86PC90514. 13p. 
NTIS, A03/MF A01; GPO Dep. Order Number 
DE88009690/JAW. 

Anaerobic fluidized-bed GAC reactors have been proven 
successful for the treatment of biolgoically inhibiting watewaters 
such as coal conversion wastewaters. However, in treating such 
wastewaters which contain compounds that not only resist biode- 
gradation but also inhibit the degradation of other compounds, ad- 
sorption on granular activated carbon (GAC) represent a viable 
strategy for the removal of these inhibitory compounds. Since the 
adsorptive capacity of the reactor media is limited, partial replace- 
ment of the carbon bed is then necessary to maintain the concentra- 
tion of inhibitory compounds below threshold levels. The cost of 
the GAC replacement thus represents a major operating cost of the 
system. The hydraulic detention time and the assoicated carbon in- 
ventory represent the single most important capital cost parameter. 
The objectives of this research are to determine, using experimental 
and modeling strategies, the effects of hydraulic detention time and 
the schedule of GAC replacement on the performance of fluidized 
bed GAC anaerobic reactors during the treatment of coal conver- 
sion wastewater. 1 ref.,'1 tab. 





32104 (DOE/PC/90514—T6) Anaerobic fluid-bed treat- 
technical 
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zur Luftre; Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Inst. fuer Chemische Technik). Oct 1987. 98p. (in 
German). NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE88753530/JAW. 

Studies on desulfurization of flue gas (0,1-0,3% SO2 in water 
vapour-air mixtures) with calcium-based sorbents (sized to 500-710 
pm) were carried out in a laboratory fluidized-bed reactor. By im- 
pregnating limestone or dolomite with salts of Na, Mg, Fe, by cal- 
cining in fluidized bed or in fixed bed, by hydration (slaking lime 
with water or vapour phase hydrating), and finally by pelletizing 







































































quent pore radius, and the width of the pore radius distribution are 
the essential parameters for the utilization of the calcined and for 
the hydrated sorbents. A high porosity offers the advantage of en- 
hanced SO,-sorption. A great surface area enables the sorbent to be 
preferably at lower temperatures. Samples with small sur- 
face areas and with large pores are, however, more suitable for 
higher sulfation temperatures. Any reaction of the Mg-component 
in SO. mainly to form CaSOs3.0,5 H.O, beyond 600°C to form 
CaSQ,. (orig.) With 61 figs., 15 tabs., 74 refs. 
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32106 (PB—88-144449/XAB) Reactivation of sclids from 
furnace of limestone for SO, control. Jozewicz, W.; 
say J.C.S. (Acurex Corp., Research Triangle Park, NC 
(USA)). 1987. 9p. NTIS, A02/MF AO1. 

Pub. in Environmental Science and Technology, Vol. 21, 
No. 7, oo 1987). 

This paper gives results of a characterization of post-furnace 
injection solids and fly-ash mixtures and their testing in a bench- 
scale reactor for the removal of SO2. Virtually no SO. removal was 
observed with untreated solids. High SO. capture occurred when 
the samples were hydrated and dried prior to SO. exposure. The 
SO: capture by solids increased with increasing time and tempera- 
ture of hydration. For the same time/temperature conditions of hy- 
dration, higher SO. capture was achieved with solids of higher 
flyash/sorbent ratio. A possible mechanism of enhanced SO: cap- 
ture by hydration of the product solids is discussed. 
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one (PB—88-146519/XAB) Seminar on 
held at Turku, 


ture desulphurization 
23, 1986. Hupa, M.; U 
Akademi, Turku (Finland). Lab. of oonetie Chemistry). 
1986. 233p. (REPT—57). NTIS, PC E09/MF AO1. 

In Austria, six boilers ranging from 20 to 330 MWe having 
tangential firing or wall-firing were equipped with furnace injec- 
tion. In all cases, the limestone powder was introduced with the 
secondary air. Addition of the additive through the coal mills was 
less effective. Ca/S molar ratios of 3 to 4 gave average sulfur re- 
moval rates of 50 to 60%, depending on the type and size of the 
furnace and on fuel. Furnace conditions were simulated in laborato- 
ry experiments by putting single limestone particles with diameters 
from 3 to 100 micrometers for 3 to 20 seconds into a hot flue-gas 
stream. The question on reaction rates as a function of particle size, 
SO2 concentration, temperature (900 to 1150C) and residence time 
could be answered. Experiments in a pilot bag filter with 1 sqm 
filter area and jet cleaning showed that the poor utilization of dry 
limestone in furnace injection of only 10% can be improved to up 
to 26% if the ash is separated from the flue gas, optionally milled, 
treated with steam and reinjected into the cold flue gas. 


32108 (PB—88-146782/XAB) Handbook of alternative 
sediment-control methodologies for mined lands. (Mining and 
Reclamation Council of America, Washington, DC). Mar 
1985. 183p. NTIS, PC A09/MF AO1. 
The purpose of this handbook is to compile data on the al- 
ternative erosion and sediment-control measures, to describe their 
applicability and summarize their basic design and implementation 
guidelines. All the data presented in the report are retrieved from 
existing literature or are known to be used in the field. The com- 
piled data on the alternatives to sedimention ponds are to serve as a 
basis for identification of the most-suitable erosion and sediment- 
control technology for individual mining sites. The sediment-con- 
trol technologies are subdivided into six major groups, each of 
which addresses one functional element of the overall sediment and 
erosion-control framework. 


32109 New to coal cleaning beneficiation for 
western coal. MciIiwain, M. (Fossil Energy Idaho 
National Engineering Lab. (US)). pp 51-58 of i 

of the 82nd regular meeting of the] Rocky Mountain Coal 
Mining Institute. Finnie, D.G. Lakewood, CO; The Rocky 
Mountain Coal Mining Institute (1986). (CONF-8606244—). 

From 82. regular meeting of the Rocky Mountain Coal 
Mining Institute; Kalispell, MT, USA (29 Jun 1986). 

The acidic deposition problem presents a significant chal- 
lenge to the Rocky Mountain Coal producers and users. There are 
a number of solutions to this problem and the most viable seem to 
be removed of acidic materials from emissions and by working col- 
lectively on western and coal problems. Research at the INEL has 
focused on using biotechnology as a means of cleaning coal. Since 
organic sulfur is the predominant sulfur specias in western coal the 
biological efforts have focused on removal of organic sulfur. Other 
biological research in the field has shown that inorganic pyrites can 
also be effectively removed from coal. While more research is re- 
quired, results for biological removal of organic sulfur is encourag- 
ing. One exciting new development not directly related to coal 
cleaning is the potential of using biological organisms to liquefy 
wast lignite materials. As a second solution to the challenge posed 
by acid deposition, the INEL is seeking to form a western fossil 
energy research establishment composed of regional universities, 
national laboratories and industry. It is hoped that through this es- 
tablishment, more effective and economical production and uses of 
western coal can be achieved. 


0109 Environmental Aspects 


— ALSO TO CITATION(S) 32063, 32080, 32081, 32093, 33488, 34473, 


32110 (CONF-880413—2) Reclamation success at an 
abandoned deep coal mine site near Staunton, Illinois. 
LaGory, K.E.; Pentecost, E.D.; Vinikour, W.S. (Argonne 
National Lab., IL (USA)). 1988. Contract W-31109-ENG- 
38. 23p. NTIS, PC A03/MF AO0l;1. Order Number 
DE88010059/JAW. 

From Annual meeting of the American Society for Surface 
Mining and Reclamation; Pittsburgh, PA, USA (17 Apr 1988). 

An effort was made in 1976 to reclaim the 13.8-ha site 
around an abandoned deep coal mine near Staunton, Illinois. Prior 
to reclamation, an area of about 9.3 ha was severely eroded and 
largely devoid of vegetation. As a consquence, wildlife use of the 
site was low. Reclamation procedures included grading and recon- 
touring the coal refuse (gob) pile and slurry area, covering exposed 
refuse material with soil, liming the soil, seeding with selected plant 
species, and creating a pond to receive runoff from the site. To 
evaluate the success of various reclamation procedures, soil depth 
(30 and 60 cm) and liming rate (112 and 224 t CaCOsequivalentha) 
were experimentally manipulated on sixteen 21.3 {times} 
21.3{minus}m plots on top of the gob pile. Studies to examine the 
success of these reclamation efforts were conducted annually from 
1977 to 1982 and again in 1987. After reclamation, vegetation 
quickly became established over most of the site, except for some 
areas on the slopes of the gob pile. As evidenced by vegetative 
cover, reclamation was successful for all soil depths and limimg 
rates used on experimental plots, but cover was greatest on plots 
with 60 cm of soil and a 224 tha liming rate. Soil depth appeared to 
be more important than liming rate in determining vegetative 
cover. Bird and mammal use of the site was apparent following rec- 
lamation and was similar to that typically found in early succession- 
al ecosystems in southern Illinois. 9 refs., 4 figs., 5 tabs. 


32111 (CONF-8409411—, pp 177-190) Reine 
requirements made 


and water management on the waste dis- 
posal of brown-coal power-plant ashes. Stork, W. (Landesamt 
fuer Wasser und Abfall Nordrhein-Westfalen, Duesseldorf 
ar F.R.)). 1985. (in German). NTIS (US Sales 
Only), PC A09/MF AOl. Order Number DE88770147/ 
JAW. 


From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, a Germany (26 Sep 1984). 

'A-Materialien.; No. 4/85. 

The ¢ disposal of power plant ashes which will continue to 
obtain in the Rhineland browncoal region for many decades to 
come, is linked to a number of problems. In principle, it is feasible 
today already to deposit power plant ashes in a low-pollutive way, 
i.e. above the highest ground-water levels to be expected and with 
effective surface sealing. 


0120 Mining 
REFER ALSO TO CITATION(S) 34909 


32112 (DOE/PC/79927—T1) New strategies for in-situ 
characterization of coal: Quarterly report for the period Oc- 
tober 1, 1987 through December 31, 1987. Ertekin, T. (Penn- 
sylvania State Univ., University Park (USA). Dept. of Min- 


eral Soe 1987. Contract FG22-87PC79927. 14p. 
NTIS, A03/MF A01;i. Order Number DE88008823/ 
JAW. 

The major portion of a survey of relevant literature has been 
completed. A mathematical development which describes the mi- 
cropore/macropore transport mechanism in coal seams with the as- 
sumption of existence of single-phase (methane) flow characteristics 
has been started. This formulation will be examined in detail to un- 
derstand whether it can be used in the development of well testing 


strategies for coal seams. This formulation is developed in radial- 
cylindrical coordinates and it describes the unsteady-state sorption 
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and diffusion in the coal matrix, the mass transport between the 
matrix and cleat systems and finally the laminar transport of gas in 
the cleat network. 15 refs., 2 figs. 


32113 (PB—88-154976/XAB) Ground-water information 
manual: coal-mine permit applications. Volume 1. Richards, 
D.B. (Office of Surface Mining Reclamation and Enforce- 
ment, Washington, DC (USA)). 1985. 292p. NTIS, PC 
A13/MF AOl. 

Errata sheet inserted. 

The Surface Mining Control and Reclamation Act of 1977 
(SMCRA 1977), requires the inclusion of ground-water information 
with any mining-permit application, on aquifers above and below 
the coalbeds (or seams) to be mined. With the information, the reg- 
ulatory authority can evaluate the potential effect of the proposed 
mine on the aquifer system(s), and assess the cumulative hydrologic 
effects of the proposed mines, on the adjoining properties. The pur- 
pose of the manual is to assist applicants for coal-mining permits in 
(1) describing the ground-water conditions in the vicinity of a 
permit area, and (2) assessing the potential impacts of mining on the 
ground-water resources in the area adjacent to the proposed site. 


32114 (PB—88-155320/XAB) Ground-water information 
manual: coal-mine permit applications. Volume 2. Richards, 
D.B. (Office of Surface Mining Reclamation and Enforce- 
ment, Washington, DC (USA)). Apr 1987. 396p. NTIS, PC 
A17/MF AOol. 

Contents include: Geologic setting; Hydrologic setting (Cli- 
mate, Occurrence and movement of ground water, Quality of 
ground water); Hydrologic impacts of surface mining (Introduction 
of impacts, Decline of ground-water levels, Augmentation of base 
flow, Degradation of ground-water quality); and Post-mining hy- 
drologic monitoring. 


0130 Transport And Handling 
REFER ALSO TO CITATION(S) 32098 


32115 (CONF-880418—1) Coal log pipeline: A new proc- 
ess to transport and burn coal. Liu, H.; Marrero, T.R. (Mis- 
souri Univ., Columbia (USA)). 28 Jun 1988. Contract FG22- 
86PC90517. 29p. NTIS, PC A03/MF A0l; GPO Dep. 
Order Number DE88008130/JAW. 

From 13. international conference on coal and slurry tech- 
nology; Denver, CO, USA (12 Apr 1988). 

Based on this one-and-half year study sponsored by DOE, it 
can be concluded that: (1) Coal can be extruded into logs which in 
turn can be hydraulically transported through pipelines to distant 
places with little damage to the logs in the pipeline during transpor- 
tation. (2) The headloss or energy used for moving coal logs 
through pipelines is not much more than for pumping water alone 
through pipelines. Therefore, the energy consumpton is expected to 
be much less for coal log pipeline (CLP) than for coal slurry pipe- 
lines. (3) Under high pressure of the order of 500 psig, coal logs 
without surface treatment absorb several percent of water. This is 
detrimental but not fatal because the logs can be dried easily after 
they have completed their journey through pipelines. (4) No costly 
dewatering system is required for CLP. (5) By putting a sulfur sor- 
bent such as limestone, hydrated lime, or dolomite into coal logs, 
effective sulfur removal is expected for boilers operating at a tem- 
perature in the neighborhood of 1600{degree}F. (6) Although a 
great deal has been learned and no insurmountable problem has 
been discovered in this study, many areas remain to be explored 
before this emerging new technology or new process can be used 
successfully in commercial operations. An extensive R and D pro- 
gram over a period of three to five years is required before CLP 
can be readied for commercial use. 14 refs., 15 figs., 1 tab. 


32116 (DOE/CE/15311—T2) stabili 
report. (Willbros Butler Engineers, Inc., Tulsa, OK USA). 
Mar I 1988. Contract FG01-87CE15311. 59p. 

The four prototype capsules were modified and single cap- 
sule tests begun in the test pipe on November 11, 1987, beginning 
with a slightly weighted (sand-bagged) capsule traversing a 
90{degree}, 120-foot radius bend at 56 fps. Sandbags were added 
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until the design load was reached, then coal was used for payload, 
and speeds increased. Each run was timed with a photocell actu- 
ated electronic timer, and capsule roll determined by measuring the 
tire track at the end of the 90{degree} curve. In addition, each run 
was noted for the distance traveled and speed at the end of the 
dead end section. Multiple capsule runs were made, and after re- 
ceipt of the instrumented capsule, and hard copy results printed on 
chart paper. Coal spillage occurred during one test run with a cap- 
sule loaded with locally obtained 2 x 0 coal. After a severe ice 
storm and an 11-inch record snow storm subsided, testing resumed 
on January 9, 1988 to determine the cause of previous coal spillage. 
A capsule was loaded with Harris Mine coal and 1-3 psi pressure 
placed across a restrained capsule to closely simulate start-up at a 
blower station. One to 10 pounds of coal was eroded from the stor- 
age compartment adjacent to the seal and blown into the pipe 
during each 10-second test. 


32117 (DOE/PC/90957—T6) Fluidization mechanisms in 
slurry flows: Quarterly report. Campbell, C.S. (University of 
Southern California, Los s haar SA). t. of Mechani- 
cal Engineering). May 1988. Contract FG22-86PC90957. 9p. 
ae PC A02/MF AOl. Order Number DE88010791/ 

Problems with the operation of a progressive cavity pump 
with slurries in a hydraulic transport test loop are described in 
detail. The problems involved plugging and it is suggested they are 
related to the centrifugal forces involved (which cause sedimenta- 
tion), to the density and size of the particulates, and to the design 
of the pump. (LTN) 


32118 (DOE/PC/90962—T6) Experiments on densely- 
loaded non-Newtonian slurries in laminar and turbulent pipe 
flows: Quarterly technical progress report No. 6. Park, J.T.; 
Mannheimer, R.J.; Grimley, T.A.; Morrow, T.B. (South- 
west Research Inst., San Antonio, TX (USA)). 26 May 
1988. Tn FG22-86PC90962. 25p. (SWRI—06-1364). 
NTIS, PC A02/MF A0l; GPO Dep. Order Number 
DE88010579/JAW. 

An experimental description of the flow structure of non- 
Newtonian slurries in the laminar, transitional, and full turbulent 
pipe flow regimes is the primary objective of this research. Meas- 
urements include rheological characterization of the fluid and local 
fluid velocity measurements with a laser Doppler velocimeter 
(LDV). Optical access to the flow is gained through a test section 
and model slurry which are both transparent. The model slurry is 
formulated from silica gel particles and hydrocarbon liquid mixture 
whose indices of refraction are matched so that light is not scat- 
tered from the particles. Experiments are being conducted in a 
large-scale pipe slurry flow measurements including turbulence 
quantities such as Reynolds stress were measured with a two-com- 
ponent two-color LDV. The present research indicates that non- 
Newtonian slurries are possible with concentrations of a few per- 
cent by weight of small particles whose sizes are two microns or 
less. A non-Newtonian slurry from small particles could maintain 
large particles (one millimeter size) at high concentrations in sus- 
pension almost indefinitely. Such a slurry would prevent particle 
fallout and its associated problems. The transparent slurry formulat- 
ed for these experiments exhibited a yield-power-law behavior. 
From a linear regression analysis, the slurry had a yield stress of 
100 dyncm? with a solids concentration of 5.6% by weight. The ex- 
ponent for the strain rate was 0.630. Velocity profiles were ac- 
quired by the LDV in the laminar, transitional, and turbulent flow 
regimes. The velocity profile for laminar flow, which included a 
plug flow region, was in agreement with theory. The range of the 
transition region was 28% of the transition velocity in comparison 
to 50% for a Newtonian fluid. 
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0140 Combustion 


REFER ALSO TO CITATION(S) 32057, 32070, 32097, 32101, 32268, 33494, 
33889, 34069, 34270, 34484 


32119 (CONF-870541—3) Research toward 
the combustion of coal in CO.O, atmosphere. 
Berry, Sr. Wolsky, A.M. (Ar National Lab., IL 
(USA)). May 1987. Contract W-31109-ENG-38. 1lp. NTIS, 
PC A03/MF A0O1;1. Order Number DE88009980/JAW. 
From Combustion fundamentals and applications: spring 
technical meeting of the Central States Section of the Combustion 
USA (11 May 198 
bape fom cog Bah tanereees ( L), with the sponsorship 
ws sare Wieiemheirell memaanntenetmiiiemaen tepmes 
to recovery carbon dioxide (CO2) from stationary combustors. The 
approach also effects the simultaneous recovey of other gaseous 
combustion products, e.g., sulfur oxides (SO/sub x/) and nitrogen 
oxides (NO/sub x/). All the gaseous products exit the plant in a 
single stream. That stream, principally CO:, could be disposed of 
underground (e.g., salt caverns or depleted oil wells) or under 
ocean (e.g., below 500 m). 5 refs., 1 fig., 1 tab. 


32120 (CRIE-W—86028) Effects of two stage combustion 
to emission characteristics of NOx and unburned carbon in 
fly ash. Ninomiya, Toru; Sato, Mikio; Makino, Hisao; 
Nakata, Toshihiko. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)). Jun 1987. 45p. (In Japa- 
nese). NTIS (US Sales Only), PC A03. Order Number 
DE88753115/JAW. 

The emission characteristics of NOx and unburned carbon in 
fly ash, as well as the reduction limit of NOx and unburned carbon 
in fly ash depending upon the nature of coal during the two stage 
combustion in pulverized coal combustion using a coal combustion 
test burner were examined and the following results were obtained: 
NOx concentration during the two stage combustion can be ob- 
tained by fuel ratio, ash content and over fire air rate. By this, the 
reduction limits of NOx concentration and unburned carbon in fly 
ash corresponding to the nature of each coal at the time of the two 
stage combustion were clarified. (59 figs, 5 tabs, 5 refs) 


(CRIE-W—86034) Study on low calorific gas com- 
bustion (part 3). NOx emission characteristics in two stage 
combustion. Sato, Mikio; Nakata, Toshihiko; Ninomiya, 
Toru. (Central Research Inst. of Electric Power Industry, 
Tokyo (Japan)). May 1987. 37p. (in Japanese). NTIS 
Sales Only), PC A03. Order Number DE88753118/JAW. 

A study was made by using a basic experimental device of 
low calorific gas combustion on 1) NOx exhaust characteristics in 
two stage combustion, 2) NOx emission characteristics in two stage 
combustion and 3) expansion effect of blow off limit by partial pre- 
mixing process, as the basic fuel characteristics of the fuel imitating 
coal gas and the following results were obtained: The realization of 
the two stage combustion technology to make the NOx concentra- 
tion in the combustion gas at or below 45ppm-V (conversion at O2: 
12%, dry base) with regard to the low calorific fuel of calorific 
value of 1,000Kcal/ms3N, CO/H2 ratio of 2.33 and NHs concentra- 
tion therein of 1,000ppm-v is forecast to be highly difficult. Fur- 
thermore, the establishment of the two stage combustion technolo- 
gy to achieve low NOx emission and low CO emission at the same 
time was revealed to be an important subject for the development 
of a low pollution gas turbine burner using coal gas as its fuel. (36 
figs, 2 tabs, 7 refs) 


(DOE/PC/79661—T2) Development of a vortex- 
Sn eee een oe 
flow modeling): Technical progress report No. 2. Nich, S. 
(Catholic Univ. of America, Washington, DC. Dept. of Me- 
chanical Engineering). Nov 1987. Contract AC22- 
87PC79661. 29p. NTIS, PC A03/MF AO1;1. Order Number 
DE88009620/JAW. 

The VC concept refinement has been concluded upon fur- 
ther studies on the fuel ignition and flame stabilization. The inclu- 
sion of the large-velocity-difference provision for fuel ignition and 
the cup-shaped flame stabilizer adds merits to the vortexing com- 
bustor. Two cold test models, i.e. a 10 in. ID benchscale model and 
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a 4-1/4 in. ID exploratory model were designed, fabricated, and as- 
sembled. Considerations on flow field similarity, test flexibility as 
well as measurement systems were made. Significant progress has 
been made on the mathematical modeling of VC processes. A com- 
puter code of two-dimensional elliptic swirling turbulence gas-parti- 
cle flows for VC geometry has been developed and debugged, and 
preliminary results have been attained. 3 refs., 10 figs., 2 tabs. 


32123 (DOE/PC/79906—T1) Laser diagnostics of miner- 
al matter and combustion processes in coal: October 1, 
1987{endash}March 31, 1988. Venkateswarlu, P.; George, 
M.C.; Thompson, J.M.; Subba Rao, V. (Alabama A and M 
Univ., Huntsville (USA)). 1988. Contract FG22-87PC79906. 
6p. NTIS, PC A02/MF _ AO0l;1. Order Number 
DE88009622/JAW. 
Work on the project commenced from October 1, 1987 with 
a literature survey. For the experimental work, a sample of low 
sulfur powdered coal from the warrior coal field was obtained from 
the Alabama Power Co. Birmingham. As a preliminary to Laser 
Studies, attempts are being made to analyze the coal by the conven- 
tional methods. The first method used was the analysis of the 
vapors generated by heating the coal sample in vacuum by Thermal 
Analyzer/Mass S . A Balzer quadrupole mass spectrom- 
eter model QMG 511 was operated with a Teknivent Microtrace 
System and an IBM (PC) computer. A Mettler model TA-2 ther- 
mal analyzer was used to record the pressure, temperature, weight 
and differential weight. Evolution of volatile matter begins a little 
over 300{degree}C reaching a maximum rate between 400- 
500{degree}C. The mass spectra reveals that the first dominant spe- 
pre bas taep Aber ore 16. "Mass spectrometric calculations 
and other things” (MASCOT) copyright 1985 by Fein-Marquart- 
Associates Inc. list comparative intensities of fragments for a spe- 
cies of given mass number. Values from MASCOT are shown in 
Table 1 from methane to butane. 2 figs., 1 tab. 


32124 (DOE/PC/90279—T13) Advanced  coal-fueled 
combustor for residential space heating applications: Quarter- 
ly technical progress report No. 4. Ruth, L.A.; Kwan, Y.; 
Chen, S.L. (Energy and Environmental Research Corp., 
— CA (USA)). Feb 1988. Contract AC22-86PC90279. 

NTIS, PC A03/MF AO0l;1. Order Number 
D $8009623/JA W. 

Efforts focused on identifying an acceptable burner configu- 
ration and an adequate combustion chamber thermal environment 
which could be used to burn dry ultrafine coal in a residential 
space heater. Parametric tests were conducted in a refractory-lined 
tunnel furnace using two basic burner configurations, namely, an 
axial premixed burner, and an axial diffusion burner. For the latter, 
two differenct coal injector designs were tested. For each of the 
burner 4 configurations the initial thermal environment of the re- 
fractory-lined furnace was varied widely to determine the effect of 
wall temperature on flame stability and carbon burnout. Screening 
test results indicate that the overall performance for the different 
burner configurations vary widely. The test data also suggest that 
the axial diffusion burner equipped with a diverging nozzle is the 
most promising configuration. Information produced from these 
screening tests are being used to design a prototype combustion 
chamber. Future work will include completing the design of the 
prototype combustor for DUFC. Fabrication will follow and opti- 
mization tests will be conducted. Development of a combustor to 
burn coal-water mixtures will continue. 


32125 (EPRI-CS—5831-Vol.1) Colorado-UTE circulating 
AFBC [atmospheric fluidized-bed combustion] demonstration: 
Volume 1, Project origin: Final report. Blunden, W.E. 


(United Engineers and Constructors, Inc., Denver, CO 

(USA). Stearns-Roger Div.). May 1988. 7lp. Research Re- 
rts Center, Box 50490, Palo Alto, CA 94303;1. Order 
umber T188009896/JAW. 

Poor station efficiency, high fuel costs, and increasingly high 
boiler-maintenance costs had forced the Nucla Station into a low 
position on the Colorado-Ute dispatch order. Among the options 
Colorado-Ute considered was the possibility of becoming a host 
utility to demonstrate atmospheric fluidized-bed combustion 
(AFBC) technology. The attractive economics and low environ- 
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mental effects of circulating AFBC led to Colorado-Ute’s decision 
in 1984 to proceed with the design and construction of a demon- 
stration project at the Nucla Station. The company determined that 
in-place retirement of the three stoker-fired boilders and installation 
of a new circulating AFBC boiler would: Increase plant capacity 
from 36 KW to 110 MW for an investment of approximately 
$840kW; improve station heat rate by approximately 15%; reduce 
fuel costs (approximately 30%) by burning lower quality coal; 
reduce emissions to the point where New Source Performance 
Standards for SO. and NO/sub x/ could be met; and extend plant 
operating life by 30 years. Colorado-Ute: Reviewed the design, 
backup data, and experience base cited by the bidder; identified 
areas of technical risk; identified design studies and test programs 
that could mitigate the risks; developed fallback designs in case se- 
lected designs did not perform as predicted; assessed risk to the 
utility; and developed strategy for negotiating with the equipment 
supplier. Colorado-Ute judged that Pyropower’s proposal had a 
lower combined capital and a aes cost, and therefore awarded 
it the Nucla Station circulating AFBC boiler contract. 7 refs., 10 
figs., 11 tabs. 


$2126 Further evaluation of a nitric oxide model. Board- 

man, R.D.; Smoot, L.D. Northridge, CA; Combustion Insti- 
tute’ (1987). 25p. (CONF-870484—). Combustion Institute, 
Western States Sect., c/o L.S. Caretto, Calif. State Univ., 
Northridge, CA 91330. 

From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-7. 

Further verification of a predictive model for nitric oxide 
formation during turbulent combustion of coal containing fuels has 
been conducted. Computations for pulverized coal combustion in 
CO:-O2 mixtures of various percents have been completed. The 
predictions NO concentrations compare favorably with experimen- 
tal measurements. Simulations were also completed for entrained- 
flow gasification in a laboratory-scale combustor. Again, reasonable 
agreement is demonstrated by comparing laboratory NO maps to 
predicted NO concentrations. The effects of pressure on NO con- 
centrations were reliably predicted. Calculations were also complet- 
ed for air-staged combustion in a one-dimensional, laboratory-scale 
reactor. In general, the trend of decreasing primary zone stoichio- 
metric ratio and variation in staging air location were correctly pre- 
dicted. The simplified global mechanism expressions of the NO 
model appear to sufficiently account for the formation and compet- 
ing destruction of NO in both fuel-lean and fuel-rich environments 
for different reactor systems and conditions. 


32127 oe of ash on —— distribution evolu- 
tion during coal combustion. Dunn-Rankin, D.; Kerstein, 
A.R. Northridge, CA; Combustion Institute (1987). 16p. 
(CONF-870484—). Combustion Institute, Western States 
ae c/o L.S. Caretto, Calif. State Univ., Northridge, CA 


From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-6. 

In this work the authors describe a numerical model of parti- 
cle size distribution (PSD) evolution during coal combustion. The 
model includes burning and fragmentation. The model examines the 
sensitivity of PSD evolution to different modes of fragmentation by 
allowing the input of alternative fragmentation scenarios. A high- 
light of the model formulation is the incorporation of mineral 
matter as a distinct constituent of the coal. Evolution of the size 
distribution of mineral matter is modeled explicitly. They apply the 
model to two different initial size distributions, a monodispersion 
and a power-law distribution similar to that of pulverized coal, 
each with three alternative modes of fragmentation: no fragmenta- 
tion, fragmentation into a few relatively large fragments, and frag- 
mentation into a family of fragments covering a wide size range. 
The simulations suggest that the size distribution of ash particles 
obtained from an initially monodisperse feedstock is sensitive to the 
fragmentation scenario; in contrast the ash size distribution is not 
sensitive to the mode of fragmentation if the initial feedstock is 
power-law distributed. 
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Laurendeau, N.M.; Waters, B.J.; hell, R.E.; Squires, 


R.G. Northridge, CA; Combustion Institute (1987). an 


Scam Combustion Institute, Western 
a L.S. Caretto, Calif. State Univ., Northridge CA CA 


From Western States Section of the Combustion Institute 

meeting; Provo, UT, USA (6 Apr 198 

Technical Paper WSS, er ea ™ 

Simultaneous Sea size, and velocity measurements 
of individual spherical carbon particles burning in an entrained-flow 
reactor are used to calculate overall combustion rates and rate pa- 
rameters at conditions typical of pulverized-fuel combustors. For 
one set of gas conditions, particles are collected and the fraction of 
mass remaining determined at three residence times in the reactor. 
The sphericity of the porous carbon used as a model char provides 
verification of the quantitative nature of the collection process by 
allowing calculation of the mass loss from measurements of the par- 
ticle size and density. The measured fraction of mass remaining is 
compared to calculations of the particle-mass profile based on the 
overall combustion rate parameters obtained from the experimental 
particle temperatures. The measured and calculated mass profiles 
agree only when the formation of CO: in the vicinity of the parti- 
cle is accounted for in the particle energy balance. This contribu- 
tion from CO: formation also results in overall rate parameters that 
give better agreement with the measured particle temperatures. 


32129 Oxidation kinetics of chars of variable 
properties. Levendis, Y.A.; R.C. Northridge, CA; 
Combustion Institute (1987). 34p. (CONF-870484—). Com- 
bustion Institute, Western States Sect., c/o L.S. Caretto, 
Calif. State Univ., Northridge, CA 91330. 

From Western States Section of the Combustion Institute 

meeting; vee an 6 Apr 198 

Technical Paper W crea” r 

Synthetic chars of vadable physical and chemical properties 
have been developed as surrogates for coal char in the study of 
char oxidation mechanisms and rates. The char particles are spheri- 
cal and monodisperse, with sizes ranging from a few microns to a 
several tens of microns (typical of p.f. combustion). The chars are 
made out of a carbon-yielding polymer and heat treated to 800 K. 
The porosity, the pore size distribution and the surface areas of 
these chars are controlled by the addition of various liquid and 
solid pore-forming agents. The surface areas of these chars vary by 
more than two orders of magnitude, the porosities vary by a factor 
of five, and the pore size distributions include both micro and tran- 
sitional pores. Combustion experiments performed at various 
oxygen partial pressures show that the total surface area of the 
chars increases dramatical with conversion, revealing the existence 
of a vast network of micropores. Apparent oxidation rates are 
higher for the chars that contain a network of transitional pores in 
addition to the micropous matrix. These high porosity chars also 
exhibit the highest combustion When compared with 
the corresponding rates for coal derived chars, reported in the liter- 
ature, the calculated intrinsic rates are lower at intermediate parti- 
cle temperatures (800 - 1600 K) but comparable at elevated tem- 
peratures (1800 - 2300 K). As the temperature is increased further, 
the intrinsic rates decrease as predicted by the Nagle and Strick- 
land-Constable kinetic mechanism. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 33721, 33722, 33760, 33801 


32130 (DOE/EIA—0125(87/4Q)) Coal distribution, Jan- 
uary-December 1987. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). 26 Apr 1988. 181p. NTIS, PC A09/ 
MF AO1;1. Order Number DE88009299/JAW. 

US coal shipments to domestic and foreign markets reached 
a record 921.2 million short tons in 1987. Shipments were slightly 
larger than production as producers and distributors reduced their 
stockpiles to meet an increased demand for coal. Production and/or 
purchases of coal reached a record 917.3 million short tons, 3.2 per- 
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cent more than the 1986 total of 888.5 million short tons. Other sig- 
nificant occurrences during 1987 included: (1) domestic coal ship- 
ments to electric utility plants were at a 5-year high primarily due 
to unusually high summer temperatures and below-normal hydro- 
electric generation, which required more coal consumption. Some 
electric power plants increased their coal inventories in anticipation 
of a coal strike by the United Mine Workers of America in early 
1988; (2) the record use of coal by electric utility plants also caused 
year-end coal stocks held by producers and distributors to drop to 
their lowest level since December 31, 1981; (3) shipments to coal 
export terminals dropped 6.7 million short tons below those 1 year 
earlier due to increased competition and a decrease in the demand 
for metallurgical coal in foreign markets. 6 figs., 33 tabs. 


$2131 (DOE/EIA—0363(88)) Annual prospects for world 
coal trade 1988. (USDOE Energy Information Administra- 
tion, W ta he gee 29 Ge 


The projections in this report indicate that coal demand will 
increase, although at a slower rate than previously forecast. Simul- 
taneously, domestic production by some traditional suppliers (such 
as the United Kingdom, West Germany, and Japan) will decline. 
This will result in expanded levels of world coal trade during the 
remainder of the 20th century. Most of this growth is projected to 
occur in stream coal markets, in which considerable tonnage is ex- 
pected to be available from previously minor producers. As a 
result, the EIA forecasts an oversupply of coal through 2000. 
Under these conditions, the United States will maintain a signifi- 
cant, but smaller, share of the market. 4 figs., 29 tabs. 


0170 Legislation And Regulations 
REFER ALSO TO CITATION(S) 32113, 32114 
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REFER ALSO TO CITATION(S) 32048 


NTIS, PC A04/MF_ AO0I;1. 


0201 Reserves 
REFER ALSO TO CITATION(S) 32226 


32132 (ERCB/C—GB883) Annual review of crude oil re- 
Conservation 


serves. (Energy Resources Board, Calgary, 
Alberta (Canada)). 19 Feb 1988. vp. (CE—01249). Energy 
Resources Conservation Board, 640-5th Ave. SW, Calgary, 
Alta., Canada T2P 3G4; $N/C. 

This report presents Alberta reserves in four parts, arranged 
alphabetically by pool name. The first part gives established and 
prosposed reserve values for those pools where additional drilling 
had taken place or production data showed that a revision was nec- 
essary. The second part lists the oil pools which became non-confi- 
dential, resumed production, were redesignated, or were changed 
as a result of operator and Oil Department ‘reservoir studies com- 
pleted during the year. The third part lists schemes which received 
enhanced recovery recognition during the year pursuant to applica- 
tions for enhanced recovery schemes. The fourth part lists en- 
hanced recovery reserves established on the basis of applications 
for enhanced recovery schemes approved during the year. These 
reserves are classified as ” ” since they will not be 
signed until the schemes are fully operational and have qualified for 
enhanced recovery status. 
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32133 (AU—8312) Investigations of the relations between 
formation fluid and petroleum occurrences, Taber 
area, Alberta. Toth, J. (Alberta Univ., Edmonton (Canada)). 
Dec 1983. 128p. (CE—01 126). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 
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This report presents the foundations of the hydraulic theory 
of petroleum migration as well as the expected consequences of the 
gravity flow theory in terms of hydrodynamic, physical, chemical 
and geothermal phenomena. The possibility of these phenomena 
being used as a basis for a hydrogeological approach, is pointed 
out. Actual results obtained from survey work in Alberta are pre- 
sented. There are reasons to believe that formation fluids in the 
area move in cross-formational gravity flow systems; however, the 
generally deficient pressures in the Bow Island Formation and the 
predominantly ascending flow from deeper aquifers remain unex- 
plained. Possible explanations may be that either the study area 
does not extend sufficiently far laterally to include also the de- 
scending limbs of regional flow systems, or that currently observed 
pressure distributions are not yet adjusted to the present topogra- 
phy. A possible mechanism and ramifications of this condition are 
discussed. Selected data manipulation and interpretation techniques 
developed for this project are described. This project, in addition to 
producing information on formation fluid dynamics, also serves to 
maintain and enhance momentum in the research of possible appli- 
cations of hydrogeological and methods to petroleum ex- 
ploration. Includes bibliography. 34 refs. 45 figs. 7 tabs. 


32134 (BIO/AGC—EMR1983) Midrange sidescan and 
4.5 kHz sub-bottom profiler survey of mass-movement fea- 
tures, Scotian Slope at 61°40’W. aren D.J.W.; Sparkes, R.; 
Farre, J.A.; Shor, A. (Bedford Inst. of Oceanography, Dart- 
mouth, Nova Scotia (Canada). Atlantic Geoscience Center; 
Columbia Univ., Palisades, NY (USA). Lamont-Doherty 
Geological Observatory). 1983. 56p. (CE—01303). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The work reported here is part of a project to identify and, 
where possible, alleviate geological constraints to production of hy- 
drocarbons from the offshore. Under the objectives of this project, 
detailed studies are being made in areas of present hydrocarbon ex- 
ploration and areas of demonstrable seabed instability. One such 
area is the Scotian Slope west of Verrill Canyon, in which two ex- 
ploratory wells have been drilled. This area was surveyed using a 
deeply-towed sidescan sonar. In the study area, the slope is general- 
ly smooth, with a gradient of about 2.5% it is crossed by only two 
small valleys, a few hundred metres wide and 100 m deep. Much of 
the seabed shows surficial slumping or sliding, which has resulted 
in the removal of the top 10-20 m of sediment. A series of slide 
scars have been left that give the seabed a step-like morphology. 
Two debris flows extend from the 600 m isobath to about 1800 m, 
where they thin out. Streamlined erosional depressions are found 
near the downslope edge of the debris flows, cutting both the flow 
ee een 
current associated with the debris flows. This widespread sedimen‘ 
failure on relatively low slopes was probably the result aches 
earthquake; this event can be dated from cores as between 5000 and 
1200 y B.P. This open file consists of a photographic mosaic of 
sidescan images, selected larger-scale sidescan records, and exam- 
ples of sub-bottom profiles, together with an exploratory report. 12 
refs., 39 figs. 


32135 (PRI—19818) Two- and three-phase relative per- 
meabilities: a — Saraf, D.N.; McCaffery, F.G. (Petrole- 
um Recovery Inst, Calgary, Alberta (C (Canada)). Sep 1981. 
63p. (CE_01361). Cc , Mines and Re- 
sources Canada, 555 Booth St., Ottawa, ¢ t., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report presents a state-of-the-art review on two- and 
three-phase relative permeabilities. As part of a project on three- 
phase (oil-water-gas) flow, it was felt necessary to examine avail- 
able literature on various aspects of multi-phase flow of fluids 
through porous media. Included are discussions of various models 
of porous media and procedures available for estimation of relative 

ities from other measured characteristics of porous media. 
Methods of relative permeability measurement under steady- and 
unsteady-state conditions are examined. The effect of various fac- 
tors such as saturation, saturation history, wettability, temperature, 
and viscous, capillary, and gravitational forces are also reviewed. 
161 refs., 1 tab. 
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32136 (PRI—19847) Computer software modules for res- 
ervoir characterization. Juang, A. (Petroleum Recovery 

Inst., Calgary, Alberta (Canada)). Nov 1984. 73p. (CE— 
01121). CANMET /TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The reservoir characterization procedures currently em- 
ployed in field projects involve several processes: core/log analysis, 
single well modelling, field geological-petrophysical modelling, grid 
design and digitizing geological/petrophysical data for numerical 
simulation, rock typing, and history matching. Much of this work 
may be performed several times during the integrated, cyclical 
process of reservoir characterization and history matching. By ap- 
plying computer-assisted techniques, some of this work can be car- 
ried out more efficiently and more accurately. The main objective 
of this report is to develop computer-aided tools for these process- 
es. Modular approach has been taken in designing this software 
system. Each module, with clearly defined functions, can work by 
itself. At the same time, it elso functions as a link in an integrated 
reservoir characterization system. Six software modules have been 
developed and tested: two-dimensional data interpolation routine, 
X-Y plotting program, data formatting program, data manipulation 
program, grid design program, and data storage management pro- 
grams. All these modules are designed for easy interface to other 
application programs. They are written in ANS177 Fortran and 
have a high degree of portability. The data storage management 
programs utilize the Multics Relational Data Base Management 
System and have limited use on the systems other than Honeywell 
Multics. 12 refs., 13 figs. 
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32137 (PRI—198111) Reconciliation of porosity interpre- 
tations in McLaren sands using functional analysis. Collins, 
H.N.; Pilles, D. (Petroleum Recovery Inst., Calgary, Alber- 
ta (Canada)). Jan 1982. 33p. (CE—01360). CANMET/TID, 

ergy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

Functional analysis was applied to logs recorded through the 
McLaren Sands of three wells of East-Central Alberta to reconcile 
differences in porosities between neutron and density logs. A com- 
puterized convergence procedure was developed which applied a 
consistency constraint on error variance ratios as determined direct- 
ly from regressions between porosities with those determined indi- 
rectly between porosities and resistivities. It was concluded that the 
most likely reconciliation would require the use of a grain density 
greater than that of quarts (2.65 gcm*) and a negative correction to 
the compensated neutron log. However, confirmation of these find- 
ings is required by means of core measurements. The convergence 
technique can be applied to any water bearing zone of known 
water resistivity and further testing is suggested. The error variance 
ratios should be constant between wells for the same logging equip- 
ment. This was not observed in three wells studied but similar 
levels may emerge from additional cases. The Wyllie time-average 
equation was found to yield unrealistic matrix transit times but a 
new transform developed by Raymer et al (1980) did not exhibit 
superior performance. 7 refs., 5 figs., 12 tabs. 
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0203 Drilling And Production 
REFER ALSO TO CITATION(S) 32210, 35080 


$2138 (AU/ME—8403) Development of a chemical flood- 
ing process for light oil reservoirs in Alberta. Farouq Ali, 
S.M.; Thomas, S.; Daharu, R. (Alberta Univ., Edmonton 
(Canada). t. of Mechanical Engineering). 31 Mar 1984. 
vp. C. /TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN 
per page, $3.40 CAN minimum. 

This report covers the technical progress of a chemical 
flooding process for light oil reservoirs in Alberta from 1983-1984. 
Several micellar slugs were formulated and screened through phase 
behaviour studies. Three suitable formulations were selected for 
core displacement tests. Thirty core displacement tests were con- 
ducted on Berea cores for the tertiary recovery of Bonnie Glen 
crude oil. Effects of slug size, various preflushes, frontal velocity 
and core length were investigated through these tests. A 5% PV 
slug recovered 90-95% of the tertiary oil, and was found to be 
more economical and efficient than larger slugs. Tertiary recovery 
increased with increasing velocity up to a point, then decreased 
with an increase in velocity. Buffer concentration and size were in- 
creased to obtain better mobility control. Of the five preflushes in- 
vestigated, sodium carbonate and the sodium salt of ethylenedia- 
minetetracetic acid (EDTA) were the most efective in improving 
the oil recovery. Adsorption studies conducted on crushed Berea 
sandstone showed that EDTA reduced the loss of sulfonate due to 
adsorption by the porous medium. Studies on polymer solution 
showed that micellar-polymer interaction increased with an in- 
crease in polymer concentration. Buffer concentration must be 
chosen as a com ise between micellar-polymer compatibility 
and mobility requirement. 32 figs, 20 tabs. 


32139 (CERI—840327) A combined engineering and eco- 
nomic analysis for enhanced oil recovery. Morri- 
son, G.R.; Rashid, J.E.; Webster, A.R. (Canadian Energy 
Research ‘Institute, Calgary, Alberta). 27 Mar 1984. 177p. 
(CE—01122). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report develops a framework for evaluating the techni- 
cal and economic feasibility of enhanced oil recovery projects, by 
linking geological, engineering and economic evaluation tools. A 
computerized model was developed, based on a reservoir in Alber- 
ta amenable to a horizontal hydrocarbon miscible gas flood. This 
was intended to provide a case history area of a better-quality por- 
tion of a better-quality reservoir, with economic evaluations being 
undertaken on a range of development options. Each option was 
characterized by variations in the timing of the implementation of 
the flood scheme, the nature of the scheme (secondary or tertiary), 
and structure (continuous flood, slug or water alternating gas). 
Each of these options has an associated production/injection profile 
for each of the relevant produced and injected fluids. The produc- 
tion profiles indicate a wide range of options in terms of the timing 
of oil production, ultimate oil recovery, and injectants recovery. 
For the development option, there is considerable variation in prof- 
itability reflecting alternative economic assumptions. Results indi- 
cate that under current economic conditions, miscible floods, al- 
though profitable, are marginal investments given a range of alter- 
native investment options, including waterflood projects. The main 
conclusion is that extreme caution must be used when examining 
project profitability due to the range of potential development op- 
tions. Various measures of profitability and profit indicators can 
give misleading or contradictory results. 68 refs. 46 figs. 74 tabs. 


implicit 
conductivity vertical fractures. Siu, A.L.; Nghiem, L.X. 
(Computer Modelling Group Canada). Feb 1982. 24p. 
(CE—01364). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report describes the fully implicit treatment of infinite- 
conductivity vertical fractures (ICVF) in a black oil model. The 
fractures are modelled using source and sink terms as in a previous 
report, and can be oriented parallel to the sides or along the diago- 


nals of the reservoir grid blocks. The reservoir flow equations and 
equations for fracture pressure are solved simultaneously. Calculat- 
ed results presented in this report reveal the fully implicit treatment 
of ICVF is very desirable and gives significant savings in computa- 
tional efforts especially when the production/injection rate is speci- 
fied. Physically realistic results were also obtained when the model 
was extended to simulate multiphase systems. 6 refs., 6 figs., 7 tabs. 


32141 (EMR/ER—071985, pp 294-304) Engineering sys- 
tems for offshore and Arctic hydrocarbon development. Van 
Hee, G.; McIntosh, I.; Sendall, x. (Petro-Canada Resources, 
Ont. Canada). Jul 1985. Canada Centre for Mineral and 
Energy Technology, Ottawa, Ontario, Energy Research 
Labs. (CE—01304; CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

A significant portion of Canada’s future conventional oil and 
gas production is expected to be supplied from the frontier areas. 
Exploration activity has been active in the Scotian Shelf, the Grand 
Banks, offshore Labrador, the Arctic Islands and the Beaufort Sea/ 
Mackenzie Delta. A number of significant oil and gas finds have 
been delineated and plans are underway to bring the fields on pro- 
duction, and transport the hydrocarbons to market. Project descrip- 
tions in this paper include the production and processing facilities 
required, transportation systems, and related offshore equipment 
(drilling and completion rigs, supply vessels, pipelines, ice breaking 
tankers and subsea equipment). 2 refs. 


32142 (EMR/ER—071985, PP. 226-257) Material design 
problems for offshore structures. Tomin, M.; Rengaard, O. 
(Detnorske Veritas Canada Ltd.). Jul 1985. ‘Canada Centre 
for Mineral and Energy Technology, Ottawa, Ontario, 
Energy Research Labs. (CE—01304; CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

Design and construction requirements for offshore structures 
are being extrapolated to new and complex situations including 
harsher environments. The capacity of steels will be utilized to a 
higher degree making the structures less tolerant to design and con- 
struction weaknesses and more sensitive to deterioration by fatigue 
and corrosion. Proper selection of materials, application of con- 
tolled fabrication conditions and corrosion control programs are es- 
sential to assure structural integrity and acceptable operational 
safety. Criteria for material selection need to reflect the possibility 
of different modes of failure such as excessive yielding, buckling, 
fatigue fracture and brittle fracture and also resulting consequences 
to the structural integrity. This paper deals with these and other as- 
pects affecting selection of materials for offshore structures. The 
paper also describes methods for treating uncertainties in the loads 
and in the material strength (fracture toughness) probabilistically to 
achieve an acceptable margin of structural safety. 22 refs., 17 figs., 
3 tabs. 


32143 (EMR/ER—071985, pp 258-293) Welding devel- 
for Arctic structures. (Welding Inst. of Canada). Jul 
1985. Canada Centre for Mineral and Energy Technology, 
Ottawa, Ontario, Energy Research Labs. (CE—01304; 
CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

The paper reviews state-of-the art welding processes and 
consumables for structural and pressure equipment applications in 
offshore environments, particularly the Arctic. Optimum selection 
of consumables is discussed with regard to the facility to meet ten- 
tative toughness requirements in weldments. Finally, the develop- 
ment of welding procedure specifications is considered in relation 


_of the prevention of hot or cold cracking and lamellar tearing. The 


aforementioned welding developments and fabrication requirements 
have been discussed partly by extrapolating from North Sea experi- 
ence in the absence of any governing code or standard on fracture 
control philosophy. The area of toughness acceptance criteria for 
regions outside the scope of present day experience is one worthy 
of lengthy discussion and research work. It is evident that the tech- 
nology for establishing optimum fabrication procedures is already 
available for the new generation of structural steels. 30 refs., 11 
figs., 3 tabs. 
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32144 (EMR/ER—071985, pp 10-37) Corrosion fatigue 
in welded steel offshore structures. Vosikousky, O.; Mohapt, 
U.; Burns, D. (Canada Centre for Mineral and Enaergy 
Technology, Ottawa, Ont.; Waterloo Univ., Ont., Canada). 
Jul 1985. Canada Centre for Mineral and Energy Technolo- 
gy, Ottawa, Ontario, Energy Research Labs. (CE—01304; 
CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

Fatigue of welded tubular joints and acceleration of fatigue 
processes by sea-water environments are critical for the integrity of 
steel structures used for offshore petroleum drilling and production. 
The effects of sea water and cathodic protection on fatigue crack 
propagation and fatigue life of welded joints are briefly reviewed. 
Allowance for these effects in current fatigue design procedures, 
based on stress-endurance curves and fracture mechanics, is dis- 
cussed. Sponsored research on evaluation of the detrimental effects 
of marine environments on the fatigue life of welded joints is de- 
scribed. The aim of the research, coordinated with major European 
research programs, is to provide a data base and procedures for 
safe and economic design of offshore structures. 23 refs., 12 figs. 


$2145 (EMR/ER—071985) Steels for offshore and Arctic 
applications. (Canada Centre for Mineral and Energy Tech- 
nology, Ottawa, Ontario. Energy Research Labs.; Westing- 
house Research Labs., Pittsburgh, PA (USA); Electrowatt 
Engineering Services Ltd., Zurich (Switzerland); Algoma 
Steel Corp. Ltd., Sault Ste. Marie, Ontario (Canada)). Jul 
1985. 304p. (CE—01304; CONF-8507170—). Canada Centre 
for Mineral and Energy Technology, Ottawa, Ontario, 
Energy Research Labs. 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

A number of research projects have been undertaken on 
steels capable of use in offshore petroleum operations under Cana- 
dian conditions. Investigation has been done on mechanical proper- 
ties, welding and fabrication, composition, and design of such steels 
and structures. Special attention is paid to behavior in Arctic envi- 
ronments. Separate abstracts have been prepared for ten papers 
from this document. 


32146 (EMR/ER—071985, pp 38-77) The influence of 
microstructure and strain on the toughness 

structural steels for offshore applications. 

McGrath, J.T. (Canada Centre for Mineral and Ener 
Technology, Ottawa, Ont.). Jul 1985. Canada Centre og) 
Mineral and Energy Technology, Ottawa, Ontario, Energy 
Research Labs. (CE—01304; CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

Factors which influence the toughness of welds made in 
structural steel commonly used for offshore structure fabrication 
are reviewed in light of recent research work and the anticipated 
use of welded structures for offshore oil and gas production plat- 
forms on Canada’s east coast and Arctic regions. Research which 
has quantitatively analyzed weld metal microstructures and strain 
aging effects is discussed and current techniques used to improve 
weld toughness are indicated along with areas for further research. 
Current work is being focussed on the role of non-metallic inclu- 
sions on the formation of favourable acicular ferrite microstructures 
and on the intitiation of cleavage cracks. Although work remains to 
be done on the establishment of precise mechanisms, an understand- 
ing of the dual role of non-metallic inclusions is now available in- 
cluding effects of dynamic strain aging. 56 refs., 19 figs. 


$2147 (GULF/C—091986) Evaluation of steam additives 
and clay stabilizers for enhanced heavy oil recovery process- 
es. Azzam, M.LS. cS Oueiepanr Dane Sheridan Park, 
Ontario. Research and Development ). Sep 1986. 174p. 
(MICROLOG—88-01 193). CANMET. , Energy, Mines 
and Resources Canada, 555 Booth St, Ottawa, Ont., 
Canada K1A 0G1. $0.34 CAN per page, $3.40 minimum; 
MF $10 CAN. 

A laboratory study of the effect of commercial steam addi- 
tives and clay stabilizers on heavy oil recovery has been undertak- 
en, evaluating three interfacial steam additives and three clay stabi- 
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lizing agents. The three interfacial steam additives produced a com- 
parable, marginal but statistically significant, improvement in oil re- 
covery. Within the range of experimental conditions, the effect of 
additive concentration on oil recovery was insignificant. While 
higher temperatures resulted in an expected increase in oil recov- 
ery, temperature-additive interactions were largely negligible. 
Treatment of clay-sand mixture cores with the clay stabilizers re- 
sulted in a small improvement of the oil recovery characteristics, 
except the case of one stabilizer, Thermoflo 106W, where oil recov- 
ery was adversely affected. With few exceptions, the interfacial 
steam additives and the clay stabilizers resulted in some permeabil- 
ity reduction of the preserved cores. The most favourable interac- 
tions were those of stabilizers CLA-STA FS and KCl. Thermoflo 
106W again showed unfavourable interactions. The interfacial ten- 
sion of certain oils exhibited a large decrease with time in the pres- 
ence of saline solutions of the petroleum sulfonate additive TRS 
410. The age of the additive solution had also a pronounced effect. 
The other two interfacial additives, had an insignificant effect on 
IFT in the range of concentrations studied. Based on the general 
settling trends, CLA-STA FS was the most effective in promoting 
the flocculation of clay particles. 38 refs., 86 figs., 26 tabs. 


= (IFP—35-018) Forward in-situ combustion numeri- 

cal modelling. Le Thiez, P. (Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison). Nov 1986. 173p. (In French). 
NTIS (US Sales Only), PC A08. Order Number 
DE88753358/JAW. 

Enhanced oil recovery by in situ combustion is often consid- 
ered for viscous and heavy oils. The aim of this work is the realiza- 
tion of a combustion model at the deposit scale and of reasonable 
cost. A simplified model is first presented, describing only the ther- 
mal aspect of combustion and adapted to a mesh size of one meter 
or more. Then the simplified model is developed in a more complex 
model including water-oil-gas multiphase flow for simulation of dry 
combustion and combustion with air and water injection. 


32149 (NP—8770133) On stressing o ce pipe sec- 
tions in steam injection bores. Goetzen, P . (Technische 
Univ. Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Fa- 
kultaet fuer Bergbau, Huettenwesen und en 
31 Jan 1986. 223p. (in German). NTIS (US Sales Only), PC 
A10. Order Member DE88770133/JAW. 

This work describes a thermodynamic model of the steam 
injection process according to the published literature. The results 
of calculations of the model are compared with measurements of 
the flow pressure in the riser pipe of steam injection sensors or with 
published measurements of the radial heat flow and the casing tem- 
perature, depending on completion. The different completion alter- 
natives are assessed from examples. Using an iterative process of 
catculation, the stresses resulting from the calculated radial temper- 
ature course in the piping and concreting of steam injection sensors 
are determined and are shown for critical load conditions. During 
an experimental program, the actual stress/temperature curve of ax- 
ially constrained test bodies was also determined by a threaded con- 
nector in the centre, with cyclic temperature changes. During and 
after transmission of the temperature induced loads, the connections 
were checked for gastightness. From the calculations done and the 
experimental investigations introduced here, guidelines are derived 
for an economical and technically optimum completion of steam in- 
jection sensors. 


(ORNL/TM—10676) The impact of bioprocessing 
on enhanced oil recovery. Watson, J.S.; Scott, C.D. (Oak 
—— National Lab., TN (USA)). Mar 1988. Contract 

-840OR21400. 55p. NTIS, PC A04/MF A0O1;1; GPO 
Dep. Order Number DE88006985/JAW. 

Biotechnology can, and is likely to, play an important role in 
many aspects of microbial-enhanced oil recovery (MEOR). This 
report reviews current MEOR studies and assesses the additional 
roles which biotechnology is likely to have in future oil recovery 
operations. For example, the use of microbial action to reduce envi- 
ronmental problems from release or reinjection of floodwaters 
could become very important if current exemptions of oil recovery 
operations from environmental regulations are not extended. 104 
refs. 
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$2151 (PRI—28) Progress report of PRI Petroleum Re- 

covery Institute. (Petroleum Recovery Inst., , Alber- 
ta ta (Canada), Jun 1982. 33p. (CE—01298). /TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; SOUMCAN per sae, $340 
CAN minimum. 

This report presents the objectives, current progress, future 
work plans, and financial information on research projects at 
Alberta's Petroleum Recovery Institute. Areas of investigation are 
surfactant flooding phenomena, heavy oil recovery, alkaline flood- 
ing and interfacial property studies, process gas flooding for oil re- 
covery, sweep improvement in enhanced oil recovery, three-phase 
flow studies, computer processing and simulation, gas miscible 
process for enhanced oil recovery, and reservoir characterization 
by numerical simulation. 1 fig., 9 tabs. 


$2152 (PRI—828) Rigorous treatment of pseudo-skin 
factor and calculation of oil-flow profile under partial well 


Vrbik, J. eum Recovery Inst., Colgary. 
1982. lp. (CE—01254). 
/TID, Energy, Canada, 555 


and Resources 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The steady-state flow of oil near the well-bore of a partially 
completed well is computed, assuming a constant bottom-hole pres- 
sure. This constitutes a new treatment of the problem, which has so 
far been solved only under the assumption of a uniform flow (and 
therefore varying pressure) across the well opening. Obviously, the 
present formulation constitutes a better representation of the actual 
situation; unfortunately, it is also much more difficult to solve. Only 
a numerical solution is presented here; the results are in good 
agreement with the simple formula presented in an earlier report 
thus, in effect, justifying its practical value. 16 refs., 1 fig. 


(PRI—8110) Comparison of oil potential 
of sodium orthosilicate and sodium for the Wain- 
wright reservoir, —a Novant 2: a ae te F.G.; 


ys @ Hodges, 
Ganaday) ul Jul feet 32p. (CE Ole) Inst, Calgary, 
1D 2 Rosas » Mines and Resources Canada, 555 Booth St., 


Ottawa, Ont, Canada K1A 0G1: $0.34CAN per page, $3.40 
CAN minimum. 

Laboratory evaluations of sodium hydroxide and sodium 
orthosilicate as improved oil recovery agents have been made for 
the Wainwright reservoir of Alberta. The characteristics of the 
Wainwright reservoir and the injection fluids used suggest that the 
injection of the two alkaline agents as slugs in the tertiary mode 
might result in different oil recoveries. Preliminary phases of the 
study involved evaluation of interfacial tension (IFT) between 
Wainwright oil and solutions of both alkaline agents at various con- 
centration levels as a function of salinity and hardness. Included 
were tests of chemical reactivity of hard Wainwright waters with 
the two agents. With soft water, the measured IFT values for crude 
oil/alkaline solutions did not vary widely. Tests with hard water 
confirmed the superior ability of sodium orthosilicate to remove 
free hardness ions from solution. The relative oil recovery efficien- 
cies of 50% slugs of the two alkaline agents at a 1.0 wt% concen- 
tration were studied in six Berea core displacement tests. The ef- 
fects of the addition of salt to the slugs and of applying pre- and 
post-flushes were also evaluated. Sodium orthosilicate performed 
better than NaOH in the core subjected to soft water pre- and post- 
flushes when no NaCl was added to the alkaline slug. The improve- 
ment in oil recovery over waterflooding amounted to 15%. Oil re- 
coveries were very similar for both agents when no soft water pre- 
flush was conducted, or when 1% NaCl was added to the alkaline 
and preflush slugs. Chemical losses were evaluated in various core 
floods and were found to be similar for both agents. The oil recov- 
ery and pressure drop data are reviewed and discussed in terms of 
the alkaline flooding mechanisms that appear to prevail. 5 refs., 7 
figs., 7 tabs. 


32154 Ss An ee investigation of 
three-phase flow of water-oil-gas mixtures through water-wet 
sandstones. Saraf, D.N.; Batycky, J.P.; es — 
Fisher, D.B. (Petroleum. Recovery Inst. 

(Canada)). Jan 1982. _ (CE—01409). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Three-phase relative permeabilites to water-oil-gas mixtures 
have been measured both under unsteady- and steady-state condi- 
tions through fired Berea sandstone. A computer-based photometric 
device was used for itoring fractional flow of displacement 
fluids. An extension of the Welge-JBN method to three-phase flow 
was used for the calculation of relative permeabilities from dis- 
placement data. Steady-state measurements with saturation histories 
similar to those in the unsteady-state experiments were made on the 
same core to enable comparison of the results. Water relative per- 
meabilities were found to depend only on water saturation and 
were practically independent of the saturation histories considered. 
Gas relative permeabilities depended on the total liquid saturation. 
They depended strongly, however, on the direction of saturation 
change of the gas phase. Oil relative permeabilities seemed to 
depend on saturation of all the phases present. Although the direc- 
tion of oil and water saturation change did not influence oil relative 

ities significantly, the decreasing gas saturation resulted in 
higher values as compared to those when the gas saturation was in- 
creasing. This seems to suggest that trapping of gas facilitates more 
free movement of oil. Steady-state measurements of three-phase rel- 
ative permeability yielded results similar to those obtained by the 
displacement method for both oil and water. However, owing to a 
different trapping mechanism, the gas phase relative permeability 
showed a much weaker dependence on the direction of gas satura- 
tion change under steady-state conditions when compared to the 
displacement process. 23 refs., 19 figs., 2 tabs. 


32155 (PRI—19822) A study of the application of poly- 
meric gels in porous media. Batycky, J.P.; Maini, B.B.; 
Milosz, G. (Petroleum Recovery Inst., Calgary, Alberta 
(Canada)). Jan 1982. 26p. (CE 01408). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Crosslinking experiments with polyacrylamide and cellulosic 
polymers using chromium and aluminum as crosslinking cations 
have been performed in glass tubes as well as in Berea sandstone 
plugs. The dependence of gel strength on salinity, polymer concen- 
tration and concentration of the cross-linking agents was investigat- 
ed to determine optimum conditions. For a given polymer concen- 
tration the gel strength was found to peak at optimum concentra- 
tions of the crosslinking agents and declined at higher concentra- 
tions. Comparisons of gel strengths between the tube and porous 
media measurements show that the concentrations of crosslinking 
agents required for maximum gel strength are considerably higher 
in Berea sandstone plugs than those in glass tube experiments. Fur- 
ther experiments in which the Berea plugs were pre-equilibrated 
with the crosslinking agents show that the requirement of higher 
concentration could not be attributed to adsoption or ion exchange. 
It is suggested that the differences may be due to the necessity of 
creating a much finer gel structure in the porous medium and the 
corresponding requirement of a more prolific nucleation. It was 
found that, at low polyacrylamide concentrations, gels did not 
form, yet mobility reduction still occurred. The basis for the reduc- 
tion was determined to be due to the precipitation of the polymer 
from solution, which then plugged the porous medium. 19 ref., 8 
figs., 1 tab. 


32156 (PRI—19824) A photometric method for measur- 
ing produced fluids during immiscible and miscible laboratory 
Sees ee aa Saraf, D.N. (Petroleum Re- 
ery Inst., Calgary, Ali berta (Canada)). Feb 1982. 3ip. 
(CE_01261). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 
Accurate measurement of the volume of fluids displaced 
from a laboratory core test is important. As part of a project on 
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three-phase flow measurement, it was felt advantageous to develop 
a technique which allowed unattended, round-the-clock monitoring 
of fractional recoveries of produced fluids. A computer-based pho- 
tometric tool was developed which scans and identifies the posi- 
tions of water/oil and oil/gas interfaces in a separator cell, thereby 
allowing the estimation of recoveries as functions of time which 
can then be used in the calculation of three-phase relative permea- 
bilities. A somewhat simpler analog photometric tool was also ex- 
amined to measure the produced volume fraction of either compo- 
nent during two-component miscible displacement tests. This 
second device depends primarily on the difference in refractive in- 
dices between the two components. 6 refs., 10 figs. 


$2157 (PRI—19825) The use of a chemical tracer in the 
Chauvin S. Se mes Hayashitani, 
M.; Yeung, Y.; Batycky, J.; Moon, D. (Petroleum Recovery 
Inst., Alberta (Canada)). Oct 1982. 19p. (CE— 
01307). CANMET, /TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Ammonium nitrate solution was injected into two water in- 
jectors, one in Unit 1, the other in Unit 2, in the Sparky A & B 
Pool of Chauvin South. Its immediate detection at two producers 
identified severe channelling in these areas. Subsequent nitrate de- 
tection in all sampled producers of Unit 1, about six months after 
injection, suggested that most of the reservoir was behaving closer 
to the design which assumed a homogeneous condition. A gap in 
the sampling made it impossible to use the tracer data to test the 
hetrogeneities which had been introduced into the reservoir model 
in the course of history matching the waterflood. Special analysis 
procedures were required to detect the low nitrate concentrations 
observed in the later samples. 6 refs., 6 figs., 5 tabs. 


32158 (PRI—19829) Sweep improvement study Chauvin 
South Sparky A&B Pool. Part 1: reservoir description. Part 
2: evaluation of potential for polymer applications. Collins, 
H.N.; Gross, A.A.; Hayashitani, M.; DeBree, C.; Ito, Y.; 
Lim, T;; ; Yeung, Y.; Batycky, J. (Petroleum Recov Inst., 
Calgary, Alberta (Canada). Sep 1982. 310p. (CE—01255). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

A study was undertaken to evaluate the potential for recov- 
ery improvement by polymer injection in the Chauvin S. Sparky A 
and B Pool, Alberta. Field tests have confirmed poor sweep effi- 
ciency in the current waterflood in at least two ways. Very severe 
communication between two injector-producer pairs was dem 
strated, and, the coring and logging of a well in a swept portion of 
the reservoir revealed that essentially only the top third of the sand 
had been contacted by the flood water. The current distribution of 
average oil saturations, provided by history matching, can provide 
a basis for determining the incremental recovery under sweep im- 
provement. The possible applications of polymers to the recovery 
of oil were investigated by the use of numerical simulators. Esti- 
mates of the potential for recovery improvements were made for 
three applications: blocking gross channels to improve areal sweep 
efficiency, injection of a polymer slug to improve overall recovery 
efficiency, and treatments of producing wells to reduce water-oil 
ratios. The main project effort was devoted to assessing the mobili- 
ty control process. Simulations using a polymer model showed that 
0.1 to 0.2 pore volume slugs of polyacrylamide could improve re- 
covery, primarily by causing better verical sweep efficiency. 26 
refs., 94 figs., 56 tabs. 


32159 (PRI—19834) eR of foam stability at high 
temperature and pressure. ; Ma, V. (Petroleum Re- 
covery Inst., Calgary, Alberta (Ganada)). Nov 1983. vp. 
(CE_01 120). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report examines the mechanics of foam decay and pre- 
sents the results of experimental evaluations of foam stability under 
conditions of high pressure and elevated temperatures. Twenty-five 
commercially available as well as experimental foaming agents used 
as surfactants in enhanced oil recovery have been tested at pres- 
sures up to 6.9 MPa and temperatures up to 200°C. These tests in- 
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volved monitoring the drainage of liquid from the foam as well as 
rate of decay of the foam volume. Foams were generated by inject- 
ing nitrogen gas through a gas sparger submerged under the test 
solution in pressure vessels equipped with glass windows. Results 
show that pressure has only a minor influence on foam stability, 
while the effect of temperature is considerably more dramatic. In 
general, foam stability declined with increasing temperature. The 
drainage of liquid from foam appeared to follow first-order kinetics 
during the intitial phase of foam decay in which foam loses most of 
its entrained liquid. The kinetics of foam volume decay were gener- 
ally more complex. At the highest temperature investigated, sulfon- 
ates were found to be superior. The relative performance of long 
chain alpha olefin sulfonates improved with increasing temperature. 
This suggests that, at higher temperatures, chain lengths longer 
than those presently available commercially might be advantageous. 
14 refs., 11 figs., 4 tabs. 


32160 (PRI—19852) Laboratry evaluation of sodium hy- 
droxide, sodium orthosilicate and sodium te as alka- 
line flooding agents for a western Canada reservoir. Lar- 
rondo, L.E.; Urness, C.; Milosz, G. a Recovery 
Inst., Calgary, Alberta (Canada)). Mar 1985. 49p. (CE— 
01292). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The performance of sodium hydroxide, sodium orthosilicate 
and sodium metasilicate solutions in oil recovery was evaluated in 
linear displacement tests using core samples and fluids from the 
Viking Kinsella Wainwright B Pool, Alberta. Emulsification and in- 
terfacial tension of the wellhead crude oil with alkaline solutions of 
varying concentrations were examined to select the alkaline formu- 
lation most suitable for linear displacement tests. These tests were 
carried out in rectangular core plugs cut from frozen core sample 
sections. Each plug was first waterflooded with formation (pro- 
duced) brine and then resaturated with reservoir oil before a given 
alkaline solution was injected either continuously or as a slug. Re- 
sults showed that, when up to 2 pore volumes (PV) of alkaline so- 
lution were injected, the largest amount of additional oil (14% ini- 
tial oil saturation) was recovered by 0.3 wt% sodium hydroxide 
and 1.0 wt% sodium metasilicate. At higher pore volumes injected, 
the 0.3 wt% sodium hydroxide solution recovered much more addi- 
tional oil (0.27% initial oil saturation) than any other solution. Oil 
recovery by 0.5 to 0.66 PV alkaline slugs of 0.3 wt% sodium hy- 
droxide was poorer, suggesting that either the slug was too small or 
that the alkali concentration was too low. The results of the emulsi- 
fication tests and interfacial tension measurements, in addition to 
alkali consumption data, suggest that all of the alkaline solutions 
used in the displacement tests would have performed in a similar 
manner. The differences observed in the oil recovery could be ex- 
plained in terms of the mineral and/or structural heterogeneity of 
the reservoir rock. In addition, the effects of freezing of some of 
the samples in liquid nitrogen may have also played a role in the 
observed performance of the alkaline solutions. 23 refs., 21 figs., 12 
tabs. 


32161 (PRI—198113) Surfactant retention on Berea 
Sandstone: effects of phase behavior and temperature. Novo- 
sad, J.B; Baxter, L.; Parker, G. (Petroleum Recovery Inst., 
Calgary, Alberta (Canada)). Aug 1981. 3l1p. (CE—01333) 
CANMET/TID, Energy, Mines and Resources 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

The total amount of surfactant retained in porous media is 
probably one of the most important parameters used in determining 
the economic success or failure of chemical flooding. It has been 
recoginzed in the literature that there are several physico-chemical 
processes that contribute to the overall retention of surfactants. 
Most experimental data are reported as total retention, and a dis- 
tinction among the contributing mechanisms is not usually made. 
The report describes laboratory investigations of surfactant reten- 
tion in Berea cores with the main emphasis on the experimental dif- 
ferentiation between surfactant losses due to adsorption and those 
due to trapping in the immobile hydrocarbon phase left in the core 
after surfactant flooding. Surfactants investigated include pure sul- 
fonate, petroleum sulfonate, and synthetic sulfornate in systems 
forming lower and middle phase microemulsions. The temperature 
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range studied was between 20 and 70°C. Results indicate that losses 
of surfactant caused by trapping in the immobile oil phase can be 
substantial and, more importantly, that minor changes in experimen- 
tal conditions, such as variations in surfactant slug size, affect the 
measured losses substantially. It is shown that similar experiments 
may yield very different results in terms of total retention and, if 
the effects of the different types of surfactant losses cannot be ex- 
perimentally determined, erroneous conclusions may be reached. 
For example, this is illustrated in the case of the temperature de- 
pendence of total surfactant retention. The correct interpretation of 
the experimental data requires more information than the totai sur- 
factant retention value, as both phase behaviour and adsorption 
vary with temperature. 15 refs., 15 figs., 6 tabs. 


= abinded. Gelpce Laboratory tesing of polymers for 
application. Batycky, J.P. (Petroleum Recovery Inst., 
Alberta (Canada)). Dec 1981. 38p. (CE—01402), 
Cagay_Alber Energy, Mines and Resources 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

The development of laboratory data on which to base field 
applications using polymers for mobility control has received con- 
siderable attention in the industry. Results of field tests, however, 
have not been particularly successful, mainly for two reasons. The 


The second, which is the subject of this report, is dependent upon 
having laboratory data that do not reflect reservoir realities because 
of the specific fluids and rocks used or the procedures followed. In 
the laboratory testing of polymer solutions, experimental artifacts 
that can influence the results can be introduced at each step of the 
procedure, from the initial hydration step up to the assessment of 
resistance factors obtained from core displacements. The knowl- 
edge that has been accumulated in providing data for two field 
pilot studies, and in support of other field applications, has been 


duced for polymers that are correctly sized to the rock. Thus, 
before polymers can be applied, their assessment must be sensitive 
to the particular field application. 22 refs., 6 figs., 4 tabs. 


32163 (PRI—15031984) Mobility control in heavy Ss 
Second annual report. Maini, B.A.; e. 


production. 
Nicola, F.; Stanislav, P. (Petroleum Recovery Inst., ra 
ry, Alberta (Canada)). 15 Mar 1984. 92p. (CE—01 2). 
CANMET/TID, Energy, Mines and Resources Canada, 

Booth St., Ottawa, Ont., Canada K1A 0G1; SOSACAN per 
page, $3.40 CAN minimum. 

This report presents the work done during the second year 
of a research contract investigating the problem of mobility control 
in heavy oil displacements. It concentrates on aspects of the use of 
foams in displacement fluids used in heavy oil recovery processes 
such as steam injection. It presents experimental foam stability 
measurements and includes a summary of the previously presented 
results as well as new data on the effects of crude oil and foaming 
agent (surfactant) concentration on foam stability. The results of a 
study of the thermal stability of foaming agents are described, 
noting the strong effects of temperature and hydrogen ion concen- 
tration. An evaluation is presented of the effects of foam quality as 
determined by the gasliquid ratio, flow rate, and foaming agent 
concentration on flow properties of foam in a porous medium. In 
general, a higher foam quality would increase the effective foam 
viscosity and should increase the mobility reduction factor; howev- 
er, the shear thinning nature of foams makes it impossible to isolate 
the influence of foam quality. Also included are the results of a par- 
tially completed investigation of the effect of residual crude oil 
saturation on behavior of foam in porous media. In all cases investi- 
gated, there appeared to be an optimum concentration level which 
provided maximum mobility reduction. The last part of the report 
discusses oil displacement experiments with carbon dioxide. Three 
runs were performed at varying injection rates. Higher rates dis- 
place more oil; however, pressure drop behaviour, at times of an 
irregular or negative character, was observed, which reflects the 


higher solubility of the CO: in oil and the effects of viscous finger- 
ing. 16 refs., 20 figs., 25 tabs. 


32164 (PRI—RR45) Interpreting capillary pressure and 
rock wetting characteristics from unsteady-state displacement 
measurements. Batycky, J.P.; McCaffery, F.G.; Hodgins, 
P.K.; Fisher, D.B. (Petroleum Recovery Inst., Calgary, Al- 
berta (Canada)). Jun 1980. 43p. (CE—01 146). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

A procedure has been developed and tested for evaluating 
the capillary pressure and wetting properties of rock-fluid systems 
from unsteady-state displacement data the proposed method is 
based on performing slow rate displacements during which capil- 
lary forces, and hence end effects, can influence the saturation dis- 
tribution and pressure response of the core sample. Besides provid- 
ing means for monitoring capillary forces and wettability during the 
dynamic displacement tests, the proposed method has the advan- 
tage of permitting the displacement tests, to be conducted at rates 
more typical of those in the reservoir. It is thus possible to avoid 
potential problems such as fines migration and emulsion formation, 
and permits a realistic representation of transient interfacial effects 
that can be important with reservoir fluid systems and chemical © 
flooding agents. Specifically, the method involves performing low 
rate displacements between the irreducible water and the residual 
oil endpoint saturations. Except for the added provision of stop- 
ping, restarting, and sometimes reversing the flow after the end- 
points have been reached, these are routine unsteady-state displace- 
ments in which the standard pressure drop is measured external to 
the core between the inlet and outlet fluid streams. The dynamical- 
ly-measured capillary pressure properties, besides indicating strong, 
weak, intermediate or mixed wettability, can then be used to derive 
relative permeabilities from the displacement data. Examples of the 
technique for determining wettability are given for systems of pure 
fluids-Berea sandstone and reservoir fluids-preserved reservoir rock. 
23 refs., 14 figs., 1 tab. 


32165 ee Proposal for technical assess- 
ment for of microbes in enhanced oil recovery. 
(SNC Group, Montreal, Quebec (Canada). Technical Devel- 
opment Dept.). Mar 1982. 137p. (CE—01256). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This document presents a review of past work on microbial 
EOR and a proposal for further investigation of its possible applica- 
tion in Canada. The investigation was planned to be carried out in 
six phases, of which only the first two are covered in this report: a 
review of the biotechnology in eastern European countries and 
evaluation of the technology for application to Canada. The ap- 
proach in the first phase is to send a team of knowledgeable scien- 
tists and engineers to some of the eastern European countries, in 
order to meet the people who have been involved in this field. Re- 
sumes of team personnel and proposed itineraries are given. In the 
second phase, available information on the various types of Canadi- 
an heavy oils and reservoirs will be obtained and classified. The 
types of microorganisms resident in these oil reservoirs will be 
identified and classified, based on the available information. This in- 
formation and that available from other sources will be compared 
with those obtained from Eastern Europe. The results of the data 
comparison will be analyzed. Status of the progress in this tech- 
nique and its application to Canada will be reported. The main fac- 
tors in this technique, closest match to Canadian heavy oils consid- 
ering the underground conditions, and the best method to be ap- 
plied will be also identified. Recommendation will be made for the 
application of this technique to Canada if the results are found fea- 
sible. Equipment, facilities, management and organization, and cost 
estimates relevant to the proposal are also outlined. 47 refs., 2 figs., 
9 tabs. 
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32166 Remotely operated pipe connector. Josefiak, L.J.; 
Cramer, C.E. (to Dept. of Energy, Washington, DC). US 
Patent 4,725,080. 16 Feb 1988. Filed date 26 Mar 1986. vp. 
Patent and Trademark Office, Box 9, Washington, DC 
20232. 

An apparatus for remotely assembling and disassembling a 
connector between™a pipe and a closure for the pipe is described, 
wherein the connector includes an angled flange defining an annu- 
lar camming surface on the end of the pipe, an angled flange defin- 
ing an annular camming surface on the closure, two semicircular 
collars which surround the flanges on the pipe and the closure, 
each of the collars having annular camming surfaces thereon adapt- 
ed to contact the annular camming surfaces on the pipe and clo- 
sure, a nut and bolt means extending through the two collars at 
each side for drawing the collars together, and an annular sealing 
ring located between the pipe and closure. The sealing ring is com- 
pressed between the pipe and the closure as the camming action of 
the camming surfaces on the collars against the camming surfaces 
on the pipe and closure draws the pipe and closure toward one an- 
other. The apparatus comprises: a base, a receptacle on the base, 
the closure being positioned on the receptacle with the flange of 
the closure upwardmost and horizontally disposed, and the sealing 
ring resting on the flange; a positioning means for moving the pipe 
into position vertically above the closure with the flange on the end 
of the pipe immediately adjacent to and the sealing ring resting on 
the flange of the closure; a moving means for each collar for recip- 
rocally moving each collar horizontally from a position free of the 
closure to a position such that the annular camming surfaces on 
each collar are in contact with the annular camming surfaces on the 
pipe and closure; and a tensioning means for automatically tighten- 
ing the nut and bolt means in each side of the collars to draw the 
collars together and thereby draw the pipe and closure toward one 
another to cause the seal ring to be compressed between the pipe 
and closure. 
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REFER ALSO TO CITATION(S) 32176 


32167 (CU/C—OST8500317) Preparation and catalytic 


activity of supported group VB and VIB metal clusters. Boor- 
man, M.P.; Kydd, R.A. (Cal Univ., Alberta (Canada). 
Dept. of Chemistry). Jul 1987. 132p. (MICROLOG—88- 
01196). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1. 
$0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

A review of existing literature on Group VB and VIB Metal 
Clusters is given, indicating the scope of the project. The interest in 
clusters from a catalytic viewpoint is that they afford the opportu- 
nity of studying well defined site geometry, if they remain intact 
when anchored to a support surface. A few representative clusters 
were selected for study. In practice the element molybdenum was 
chosen for the larger part of the study because of its proven value 
in industrial catalysts for hydrocarbon processes. The preparation 
of the control species and the series of new supported clusters is 
described. As an extension of the work, Nbs and Tae clusters were 
prepared and intrercolated into the clay mineral Montmorillonite to 
procude pillared clays. The potential catalysts, were then tested on 
model and the more successful materials were then used in hydro 
treating of Syncrude coker gas oil, after sulphidation. When used in 
hydrotreating in a stirred batch reactor some Mog catalysts gave re- 
sults comparable with those from conventional hydrotreating cata- 
lysts, but with a much lower loading of molybdenum. Of particular 
interest is the result from Cat-33, which contained Co and F™ in 
addition to the Mog additive. The aromaticity of the produced 
liquid was 0.18 suggesting that catalytic conversion of aromatics to 
naphthenes or cracked naphthenes was significantly higher than for 
any other catalyst studied. 218 refs., 14 figs., 30 tabs. 


32168 (IFP—34-729) Study of relationship between struc- 
ture and catalytic activity of the system nickel-molybdenum 
sulfur. Garreau, F. (Institut Francais du Petrole (IFP), 92 - 
Rueil-Malmaison). Dec 1985. 156p. (In French). NTIS (US 
Sales Only), PC A08. Order Number DE88753357/JAW. 
Structure and catalytic of nickel-molybdenum-sulfur catalyt- 
ic system, synthetized by coprecipitation, non-supported or support- 
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ed on alumina are studied. Catalyst are tested by toluene hydrogen- 
ation. Hydrogenation power for aromatics is high but isomerization 
power varies for these catalysts. 98 refs. 


32169 (IFP—34-793) Influence of catalyst composition 
and aging on selectivity evolution for the dehydrocyclization 
of paraffins in function of operating conditions. Marty, S. (In- 
stitut Francais du Petrole (IFP), 92 - Rueil-Malmaison). Dec 
1986. 228p. (In French). NTIS (US Sales Only), PC Al1/ 
MF AO1. Order Number DE88753158/JAW. 

Production of unleaded gasoline will require for a high 
octane number an increase in temperature for catalytic reforming 
hence a deactivation of catalysts and a decrease of selectivity 
which is determined by the ratio dehydrocyclization to cracking 
rate. Thermal increments are studied for dehydrocyclization and 
cracking reactions with different types of catalysts. With all types 
of metallic catalysts studied thermal increment of cracking is inde- 
pendent of hydrogen partial pressure. With platinum thermal incre- 
ment of dehydrocyclization increases with hydrogen pressure but is 
higher for cracking than for cyclization. With bimetallic catalysts 
thermal increments for cyclization are higher, the value is higher 
for platinum-tin than for platinum-rhenium which is higher than for 
platinum-iridium. Hence for these catalysts thermal increment for 
cyclization is higher than for cracking when hydrogen pressure in- 
creases. Catalyst aging by carbon deposition or sintering has 20 
effect. A kinetic equation has been established. 


32170 (NP—8770203) Hydropyrolysis of heavy crudes 
and residue oils. Tagali, D.A. eee g Univ., 
Erlangen (Germany, F.R.). Technische Fakultaet). 5 Feb 
1986. 91p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE88770203/JAW. 

As an alternative to thermal cracking, catalytic cracking (hy- 
drocracking) and deasphaltation of heavy crudes and residue oils, 
the author investigated thermal cracking under high oxygen partial 
pressures (T = 500degC, P = 30-90 bar) in two reactor types. In 
the first one, a spray reactor (atomisation in a He atmosphere via 
nozzles), He had a significant effect on liquid-phase hydrogenation 
in terms of an improved CH ratio. In a tube reactor with very 
good heat flow characteristics, studies on model hydrocarbons 
showed that the main constituents in the gaseous phase are meth- 
ane, ethane, propane, and butanes; there are small volumes of un- 
saturated hydrocarbon gases, and the liquid products tend to 
became less saturated as the temperature increases. At higher Hz 
partial pressures, the hydrogenation rate of olefins will be in- 
creased, and the product selectivity will shift towards higher C 
concentrations. 


32171 (PB—88-858089/XAB) Oil water separators. Janu- 
ary 1970-February 1988 (citations from the Engineering 
Index data base). Report for January 1970-February 1988. 
(National Technical Information Service, Springfield, VA 
(USA)). Feb 1988. 81p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-854923. 

This bibliography contains citations concerning the: utiliza- 
tion of oil-water separators in the marine, manufacturing, and pe- 
trochemical industries. Gravity separators, coalescers, filters, and 
flotation units are among the equipment types considered. Design 
considerations and system descriptions and evaluations are present- 
ed. Utilization of a variety of devices in oil spill clean up operations 
is discussed. (This updated bibliography contains 211 citations, 16 
of which are new entries to the previous edition.) 


32172 (PCPP/R—SP87023) Processability and reactivity 
of heavy ends. Final report. Chmielawiec, J. (Petro-Canada 
Products, Sheridan Park, Ontario. Research and Develop- 
ment Centre). Jun 1987. 9ip. (MICROLOG—88-01194). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

Fluid catalytic cracking feed pretreatment concept based on 
the use of highly reactive derivatizing agents was experimentally 
tested. Polar components of Syncrude coker gas oil, dzasphalted 
Athabasca bitumen and Lloydminster atmospheric tower bottoms 
were derivatized with four reactant types. The cat cracking yields 
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of the silylated, acetylated, fluorinated and alkylated feeds were 
evaluated. Compositional changes, mainly in structures of nitrogen 
and oxygen functionalities, were effected by derivatization and led 
to significant reduction in coke make and some increase in Ce+ 
gasoline yield. The derivatization had the most effect on the Syn- 
crude coker gas oil blend. The agents such as borontrifluoride buta- 
nol and acetic anhydride were found to be particularly active in 
modifying cat cracking behaviour of feeds containing heavy end 
components. 23 refs., 3 figs., 58 tabs. 


32173 (PIRSEM—0254) Cracking mechanism of heavy 
distillate model molecules. Figueras, F.; Fajula, F.; Tichit, 
D.; Hernandez, F.; Mattrod, A.; Thrierr-Sorel, A. "(Centre 
National de la Recherche Scientifique, 75 - Paris (France)). 
1984. 22p. (In French and English). NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE88752800/JAW. 

Catalytic cracking of naphthenes using these intercalation 
compounds as catalysts is compared to results obtained by commer- 
cial zeolites. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 32176 


32174 (AD-A—186752/2/XAB) Military jet fuels, 1944- 
1987. Summary re October 1985-October 1987. Martel, 
C.R. (Air Force Wright Aeronautical Labs., Wright-Patter- 
son AFB, OH (USA)). Nov 1987. 67p. (AFWAL-TR—87- 
2062). NTIS, PC A04/MF AOI. 

This report consists of a brief history of US military fuels for 
aircraft turbine jet engines and ramjet engines. It discusses the re- 
quirements of past and current US military jet-fuel specifications, 
when and why the specification requirements originated, and the 
importance of these requirements today. The purpose and origin of 
the various specification test methods are presented, and an exten- 
sive discussion of jet-fuel additives is provided. This report should 
be of value to anyone involved in research and development, logis- 
tics, and use of jet-fuels. It is hoped that it will serve as a handy 
reference for the jet fuel specialist. 


32175 (DS—011976) Canadian petrochemicals - what's 


industry. (Deciso T i 
(Canada)). Jan 1976. vp. (CE—01338). CANMET/TID, 
Energy, Mines and Resbioring Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report undertakes a forecast of the Canadian petro- 
chemicals industry, based on a cross-impact computer model. This 
model was designed to assist in determining relevant future condi- 
tions and their corresponding impact on one another. Industry data 
were obtained from questionnaires sent to major corporations. Re- 
spondents were asked to give their subjective interpretation of the 
probability of occurrence of future events in the areas of feed- 
stocks, production, trade and distribution, research and technology, 
and government/industry structure. Skeleton scenarios were devel- 
oped in each of these areas. Prognoses were made on the basis of 
the most popular pairs of cross-impact events, or where frequencies 
of response were at a sufficient level where interpretation of the 
result would be valid. Some conclusions reached are as follows. 
The impact of feedstocks will be related to the growing gap be- 
tween supply and demand of natural gas, e.g. increased use of gas 
as feedstock will lead to higher production costs and possibly the 
use of coal gasification and other sources. The impact of produc- 
tion and trade will be in the area of price competition from produc- 
ers in other countries and the development of new plants in 
Canada. New technology will depend on licensing arrangements, 
investment, and informational exchanges. Government policies will 
have a direct effect on the industry if a requirement of Canadian 
equity is implemented, with implications for foreign investment and 
bilateral agreements with the USA. 45 tabs. 


0206 Health And Safety 
REFER ALSO TO CITATION(S) 32233, 32234 
0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 32175, 32209, 33714, 33720, 33721, 33722, 
33731, 33787, 33800 


Remaining competitive in refin- 

Cobb, C. (American Inst. of 

ineers, New York). Mar 1988. 17p. American 

emical Engineers, 1707 L Street, NW, Suite 

oo DC 20036;1. Order Number TI88008926/ 


American Institute of Chemical Engineers, 1707 L Street 
NW, Suite 333, Washington, DC 20036. 

Companies involved in petroleum refining and basic petro- 
chemicals production represent a major segment of the largest 
(Fortune 20) US corporations and account for a substantial share of 
the country’s wealth. The 1980's have presented turbulent times for 
these businesses, causing massive restructuring which has not result- 
ed in a return to former levels of financial performance. The refin- 
ing.and petrochemical industries will continue to play a major role 
in the American economy over the next few decades, but they are 
currently struggling to achieve the performance necessary to 
remain viable over the long term. Since chemical engineers are 
prominent professionals in petrochemical and refining companies, 
the.Government Programs Steering Committee of the American In- 
stitute of Chemical Engineers has prepared this analysis to inform 
federal, state, and local government officials about the future viabil- 
ity of these basic industries. 2 refs., 7 figs., 2 tabs. 


32177 (DOE/EA—0024) Mandatory Petroleum Alloca- 
limitati 


Los Angeles County, California. (USDOE Economic Regu- 
latory Administration, Washington, DC). Feb 1978. 33lp. 
pte PC A15/MF A01;3. Order Number DE88008853/ 
JAW. 

The Southern California Gas Company (SoCal), a subsidiary 
of Pacific Lighting Corporation, plans to design, construct, and op- 
erate a $4.7 million propane-air-natural gas mixing plant in the Wil- 
mington area of Los Angeles, California, near Los Angeles Harbor. 
The propane supply to the plant may contain butane up to about 
30%, especially during the summer. Environmental impacts are as- 
sessed. 


32178 i aite aes Monthly energy review, 
January 1988. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Energy Markets and End 
Use). 26 Apr 1988. 137p. NTIS, PC A07/MF AO1 - GPO;1. 
Order Number DE88009296/JAW. 

Current data on production, consumption, stocks, imports, 
and prices of the principal energy commodities in the United States 
is presented. Also included are data on international production of 
crude oil, consumption of petroleum products, petroleum stocks, 
and production of electricity from nuclear-powered facilities. 


32179 (OE/EIA—0035(88/02)) Monthly energy review, 
February 1988. (USDOE Energy Information Administra- 
tion, Washington, DC). 26 May 1988. 138p. NTIS, PC A07/ 
MF AOI - GPO;1. Order Number DE88010851/JAW. 

Current data are presented on production, consumption, 
stocks, imports, exports, and prices of the principal energy com- 
modities in the US. Also included are data on international produc- 
tion of crude oil, consumption of petroleum products, petroleum 
stocks, and production of electricity from nuclear-powered facili- 
ties. 











32180 (DOE/EIA—0340(87)/1) Petroleum supply annual 
1987: Volume 1. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Oil and Gas). 19 May 1988. 
159p. NTIS, PC A08/MF A0Ol1 - GPO;1. Order Number 
DE88010702/JAW. 

The Petroleum Supply Annual (PSA) contains information 
on the supply and disposition of crude oil and petroleum products. 
The publication reflects data that were collected from the petrole- 
um industry during 1987 through annual and monthly surveys. This 
first volume contains two sections, Petroleum Supply Summary and 
Refinery Capacity, each with final annual data. The petroleum 
supply summary includes a description of the major events in the 
petroleum industry during 1987 including trends in supply, con- 
sumption, and production. Graphs and tables are provided which 
show 15 years of data depicting the balance between supply, dispo- 
sition and ending stocks for various commodities including crude 
oil, motor gasoline, distillate fuel oil, residual fuel oil and liquefied 
petroleum gases. The refinery capacity section describes major ac- 
tivities within the refinery industry during 1987. 12 figs. 


32181 (DOE/EIA—0340(87)/2) Petroleum supply annual, 
1987: Volume 2. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Oil and Gas). 2 Jun 1988. 
446p. Q/MF A0O1 - GPO;1. Order Number DE88011308/ 
JAW. 

Volume II contains final statistics on the supply and disposi- 
tion of crude oil and petroleum products for each month of 1987. 
Contents of this volume cover: national statistics; supply and dispo- 
sition of crude oil and petroleum products by PAD district; pro- 
duction of crude oil; natural gas processing plant net production of 
petroleum by PAD district; refinery operations; imports of crude 
oil and petroleum products; exports of crude oil and petroleum 
products; stocks; movements of crude oil and petroleum products; 
residual fuel oil by sulfur content; and appendices for district de- 
scriptions and maps, and explanatory notes. 28 tabs. (AT) 


32162 (DOE/EIA—0380(88/02)) Petroleum marketing 
monthly, February 1988. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 3 
May 1988. 164p. NTIS, PC A08/MF A011 - GPO;1. Order 
Number DE88009910/JAW. 

Information and statistical data about a variety of crude oils 
and refined petroleum products are given. The publication provides 
statistics on crude oil costs and refined petroleum products sales for 
use by industry, government, private sector analysts, educational in- 
stitutions, and consumers. Data on crude oil include the domestic 
first purchase price, the f.o.b. and landed cost of imported crude 
oil, and the refiners’ acquisition cost of crude oil. Sales data for 
motor gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


32183 (DOE/EIA—0380(88/03)) Petroleum marketing 
monthly, March 1988. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office ofc Oil and Gas). 1 Jun 
1988. 178p. NTIS, PC A08 - GPO;3. Order Number 
DE88011307/JAW. 

Monthly statistics on purchases of crude oil and sales of pe- 
troleum products are presented in the {open<quotes}Petroleum 
Marketing Monthly{close—quotes} in five sections: Summary of 
Crude Oil and Petroleum Products; Crude Oil Prices; Sales Prices 
of Petroleum Products; Sales Volumes of Petroleum Products; and 
First Sales of Petroleum Products for Consumption. The publica- 
tion highlights salient statistics for the United States in the summa- 
ry section. More detailed geographic coverage occurs in the other 
four sections. Geographic coverage for crude oil includes country 
of origin for foreign crude and Petroleum Administration for De- 
fense (PAD) Districts and individual states for domestic crude oil. 
Geographic coverage of the petroleum products includes PAD Dis- 
tricts and individual states. Detailed statistics for crude oil, includ- 
ing the price of imported crude oil by country of origin, by gravity, 
and by crude stream, can be found in the Crude Oil Prices section 
The Product Guide located at the end of this publication provides a 
detailed breakdown of the table coverage. PAD District and/or 
state-level statistics for petroleum products are presented in the 
Prices, Volumes, and First Sales of Petroleum Products sections. 
To aid the reader in determining the market changes, the majority 
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of the tables show data for the report month and previous month 
for the current year, and the report month for the previous year. 12 
figs., 53 tabs. 


32184 (OE/EIA—0384(87)) Annual energy review, 
1987. (USDOE Energy Information Administration, Wash- 

DC. Office of Energy Markets and End Use). 13 
May 1988. 297p. NTIS, PC A13/MF AOl1 - GPO;1. Order 
Number DE88010824/JAW. 


Historical and current data on production, consumption, 
stocks, imports, exports, and prices of the principal energy com- 
modities in the United States are presented. Also included are data 
on international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from nu- 
clear-powered facilities. 


32185 (DOE/EIA—0484(87)) International energy out- 
look 1987: Projections to 2000. (USDOE Energy Informa- 
tion Administration, Washington, DC. Office of Energy 
Markets and End Use). 1987. oS >. NTIS, PC A04/MF AOl 
- GPO;1. Order Number DE880 0700/JAW. 

This report emphasizes oil market developments, particularly 
future world oil prices and oil production potential. This emphasis 
in no way minimizes the importance of other energy markets; 
moreover, the analysis recognizes that the development of alterna- 
tive energy sources impacts directly on the world oil market. The 
world oil price projections developed in this international setting 
are, in turn, used as assumptions for analyses of the US domestic 
energy market provided in EIA’s Annual Energy Outlook 1987. 
Since the US energy market affects and is affected by the interna- 
tional market, the methodology incorporates this interaction to the 
extent possible. The domestic energy projections shown in this 
report are the same as those contained in the Annual Energy Out- 
look 1987. Sources providing more detailed discussions on the US 
domestic markets are referenced throughout the report. Projections 
in this report are also consistent with those published in EIA’s Jan- 
uary 1988 Short-Term Energy Outlook. 


32186 (DOE/FE—0103) Naval petroleum and oil shale 
reserves: Annual report of operations, FY 1987. (USDOE As- 
sistant Secretary for Fossil Energy, Washington, DC. Office 
of Naval Petroleum and Oil Shale Reserves). 1987. 45p. 
NTIS, PC A03;1. Order Number DE88009232/JAW. 

Production and reserves, development and exploration, reve- 
nues and expenditures, sales, environment and safety, and litigation 
are discussed for naval petroleum reserves numbers one through 
three and for naval oil shale reserves. 28 figs., 21 tabs. (ACT) 






32187 (ORNL/DSRD/TM-—S5) Technique for 


estimating 
jet fuel prices from energy futures market. Vineyard, T.A. 
(Oak Ridge National Lab., TN (USA). Data Systems Re- 
search and Development Program). May 1988. Contract 
ACO05-840R21400. 66p. NTIS, PC A04/MF AO0l1;1; GPO 
Dep. Order Number DE88010745/JAW. 

This report presents a statistical analysis of future prices of 
petroleum products for use in predicting the monthly average retail 
price of kerosene-type jet fuel. The method of least squares was 
employed to examine the relationship between kerosene-type jet 
fuel retail prices and energy futures prices. Regression equations 
were constructed for four of the petroleum commodities traded on 
the energy futures market: heating oil No. 2, leaded regular gaso- 
line, crude oil, and unleaded gasoline. Thirty-nine regression equa- 
tions were estimated by the method of least squares to relate the 
cash price of kerosene-type jet fuel to the futures prices of the 
above four petroleum commodities for contract periods of 1 to 12 
months. The analysis revealed that 19 of the 39 first-order linear re- 
gression equations provided a good fit to the data. Specifically, 
heating oil No. 2 performed better than the order energy futures in 
predicting the price of kerosene-type jet fuel. The only information 
required to use these regression equations are energy futures prices 


which are available daily from the Wall Street Journal. 5 refs., 4 
tabs. 
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32188 Battling myths in institutional energy financing. 
Hansen, S.J. (Hansen Associates (US)). SPE DE (Society of Pe- 
troleam Engineers) Production Engineering; 7: No. 3, 27- 
37(1988). 

The history of our energy situation seems to be well ground- 
ed in myths, misinformation and misunderstanding. In 1926, the 
Fuel Oil Conservation Board announced we had six years of oil 
left. In 1939, the Department of Interior declared we had thirteen 
years of oil left. As of August 1, 1975, the Federal Energy Admin- 
istration said we had sufficient oil resources to last 3,419 days, or 
slightly more than nine years. Today energy is wrapped in the 
mantle of skepticism, cynicism or, at best, apathy. Our dependency 
on foreign oil is greater than in 1973. Energy analysts with consid- 
erable caution and careful deliberation are predicting $38 a barrel 
oil by 1992. Private sector energy financing, also called perform- 
ance contracting, shared savings, etc., which in itself is a problem 
does provide a new arsenal to fight the quiet battle for energy effi- 
ciency. 


0208 Waste Management 


REFER ALSO TO CITATION(S) 32196 


32189 (CU—8706) Disposal of oil field wastes by land 
treatment: effects on the environment and implications for 
future land use, 1986 research project. Danielson, R.M.; 
Okazawa, N.; Peake, E.; Ceroici, W.J. (Calgary Univ., Al- 
berta (Canada). Dept. of Physi ics; Alberta Environment, 
Groundwater Protection (Canada)). Jun 1987. 92p. (CE— 
01222). Canadian Petroleum Association, 3800 150 6th. Ave. 
S.W., Calgary, Alta., Canada T2P 3Y7; $N/C. 

Land treatment sites in Alberta were assessed for residual 
waste oil in the soil, soil productivity, inorganic soil chemical fac- 
tors and the potential for plant uptake of undesirable organic com- 
pounds and heavy metals. All sites were planted with crops appro- 
priate to each area, and plant growth in various treatments was as- 
sessed visually in the fall. Growth of barley at Lloydminster did 
not strictly reflect the amounts of oily wastes that had been applied 
to the plots. Although oil content and chloride did adversely affect 
plant growth, very good growth did occur on certain plots which 
had received large quantitites of sludge, illustrating that sites used 
for land treatment can potentially be reclaimed. Growth of hay at 
Drayton Valley ranged from poor to good and was strongly corre- 
lated to both total sludge application rates and residual oil contents. 
Plant growth at Grande Prairie and Brooks was generally poor and 
no clear conclusions could be drawn about treatment effects. When 
barley and alfalfa were grown in soil taken from the four sites and 
placed in the greenhouse, somewhat different patterns of growth 
were observed than were found in the field studies. Straw from two 
plots at Lloydminster was analysed for uptake of aromatic hydro- 
carbons that could adversely affect the use of crops grown on oil 
treated soils. Results of the analysis did not indicate that any uptake 
and retention had occurred. Groundwater wells and piezometers 
were installed on the Lioydminster site to determine surficial geolo- 
gy, monitor groundwater flow patterns, ground water depths and 
possible contamination of the groundwater. Preliminary results of 
these studies are available. 5 refs., 22 figs., 36 tabs. 


Sen Snes minimization study 
for the Lawrence Livermore National Laboratory: Solvent 
Wastes: Final (Bechtel National, Inc., San Francisco, 
CA (USA)). 31 Jul 1987. Contract W-7405-ENG-48. 310p. 
NTIS, PC A14;3. Order Number DE88009071/JAW. 

Two solvent studies are described in Volumes I and II of the 

Final report{emdash}one covering Site 300 and the second cover- 
ing the General Plant program. At the Laboratory's request the 
writeup on a third solvent study was delayed, and in its place, is a 
Lead Waste Minimization Study, Volume III of the Final Report. 
Also, a Lead Integrated Management Program report was prepared 
. Actually, four solvent studies 

were conducted. Site 300 and the General Plant program were 
among the largest users of solvents and/or the largest producers of 
solvent wastes according to a laboratory-wide survey. Primarily for 
that reason, they were chosen for the studies. Each of the studies in 
this report is a stand-alone document so that a person needing in- 


formation for one program could quickly refer to that specific 
study and not have to unnecessarily read the other study. In gener- 
al, solvent is used for degreasing, parts cleaning, equipment clean- 
ing, and paint cleanup. Solvent wastes are generated from each of 
these operations. 66 refs., 32 figs., 25 tabs. 


0209 Environmental Aspects 
REFER ALSO TO CITATION(S) 32215 


32191 (AL—636) Environmental assessment of dredging 
technologies. Final report. (Arctic Labs. Ltd., Inuvick, 
Northwest Territories (Canada); ESL Environmental Sci- 
ences Ltd., Vancouver, British Columbia (Canada); EBA 
Engineering Consultants Ltd., Edmonton, Alberta 
(Canada)). chee 1985. 14 1p. (CE—01295). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

This report provides an overview of dredging technology, 
outlines procedures or strategies available for mitigation of environ- 
mental effects associated with dredging, provides an evaluation of 
the effectiveness of these measures, and describes the size and ac- 
tivities of the world dredging fleet. In addition, the report provides 
a review of the available information on dredging and environmen- 
tal effects associated with dredging in the Beaufort Sea and other 
areas of significant dredging activity. Where possible, dredging op- 
erations associated with oil and gas operations have been identified. 
Emphasis throughout has been placed on mitigative technologies, 
particularly on recently developed procedures such as capping, 
which are expected to be of potential use in the successful isolation 
of contaminated dredged materials from the overlying marine eco- 
system at open-water disposal sites. Sufficient information is avail- 
able to indicate that, except in areas of special sensitivity, environ- 
mental effects associated with dredging and dredge spoil disposal in 
the Beaufort Sea are highly unlikely unless the disposed sediments 
are contaminated. The approaches to mitigation most applicable to 
the Beaufort Sea are operational ones such as controlling cutter 
speed and movement. Selection of dredging and disposal sites 
should avoid sensitive marine habitats and uses. 104 refs., 19 figs., 
11 tabs. 


32192 ——— Detailed organic analysis of surficial 
abandoned arctic artificial islands 


sediments from in the 
Beaufort Sea. Fowler, B.R.; Hope, D. (Arctic Labs. Ltd., 

Inuvick, Northwest Territories (Canada)). Aug 1984. 78p. 
(CE—01467). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Five marine sediment samples taken near three artifical is- 
lands in the Beaufort Sea were analysed by gas chromatography for 
a wide range of organic pollutants. The identity of most of the 
components thus resolved was determined and, for most com- 
pounds found, a semiquanitative estimate of concentration is report- 
ed. The extractable organics are dominated by petroleum-type hy- 
drocarbons and examination of compositional information gives 
some indication of source. An increase in the level of petroleum de- 
rived h was observed for Tarsiut and Issungnak sta- 
tions between the 1981 and 1982 sampling times. The concentra- 
tions of non-petroleum hazardous target compounds were very low 
or not detectable. Phthalate esters were found in all samples at low 
levels, although sampling and storage contamination are possible. 
Four unusual compounds were tentatively identified, earth in only 
one sample, although inferences could not be confirmed. The com- 
pounds include tetrapropy! silicate (possibly a concrete treatment 
product), two chlorinated cyclohexanes and a dichlorocarbazole. 
Sources of these three chlorinated compounds found at Tarsiut and 
Issungnak in 1981 is not known, but these compounds were not 
found at the same station in 1982 and may have been dispersed or 
degraded. The gas chromatography/mass spectrometry technique is 
an essential element in the characterization of organic components 
in environmental samples and is the only practical technique cur- 
rently available for a study of this type. 34 refs., 23 figs., 10 tabs. 
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$2193 (CPA—1988) Oil spills at sea. An industry per- 
spective. (Canadian Petroleum Association, Calgary, Alber- 
ta). 1988. 12p. (CE—01230). Canadian Petroleum Associa- 
tion, 3800 150 6th. Ave. S.W., Calgary, Alta., Canada T2P 
3Y7; SN/C. 

The oil industry has developed many techniques to clean up 
oil spills and to reduce their impact on the environment. The pur- 
pose of this booklet is to give a better understanding of the nature 
of oil spills, their consequences, and how industry prepares for and 
responds to spills. The booklet is divided into eight subject areas. 
Each is self-contained and deals with the topics of oil spills in gen- 
eral, including the sources involved, offshore oil well blowouts and 
technology for dealing with them, a summary of the characteristics 
of spilled oil, the factors that determine the effect of an oil spill on 
the marine environment, a brief outline of an oil spill’s possible ef- 
fects on people, methods of aerial oil spill surveillance, especially 
by remote sensing, and the various ways of response at sea to an oil 
spill, including trucking, containment, and cleanup. 18 figs. 


research, chemistry 

carbonization laboratory, Pittsburgh Energy Tech- 
nology Center: Environmental impact assessment. (USDOE, 
Washington, DC). 2 May 1978. 45p. NTIS, PC A03/MF 
A01;1. Order Number DE88008844/JAW. 

After consideration of both construction and operations im- 
pacts on air quality, land use, water quality, ecosystems, socioecon- 
omics, esthetics, and government policies, it was concluded that the 
project could continue. (PSB) 


$2195 (EBAEC—081984) Abandonment of offshore artifi- 
cial islands in the Beaufort Sea. (EBA Engineering Consult- 
ants Ltd., Edmonton, Alberta (Canada); Arctic Labs. Ltd., 
Sidney, British Columbia (Canada); ESL Environmental 
Sciences Ltd., Sidney, British Columbia (Canada); Stanley 
Associates tes Engineering Ltd., Edmonton, Alberta (Canada)). 
Jul 1984. 134p. (CE—01466). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN mini- 
mum. 

Numerous artificial islands have been constructed in the 
southern portion of the Canadian Beaufort Sea to support year- 
round oil and gas exploration in a region with severe environmental 
design loads. The purpose of this study was to summarize current 
knowledge on the impacts associated with the abandonment of 
these islands. Pertinent information concerning the potential impact 
of abandoned islands on the physical, chemical, and biological envi- 
ronment has been reviewed and summarized. The possibility of in- 
terference with traditional summer navigation and over-ice hunting 
practice has also been considered. Current island abandonment 
practices are considered to have had no direct significant effect on 
the aforementioned environments. Possible indirect effects on the 
biological component are related to ice sheet behaviour. The 
impact of abandoned islands on navigation has been identified as 
the primary concern. It is believed that this impact could be miti- 
gated through the charting of the locations of the abandoned is- 
lands as well as through the installation of permanent aids to navi- 
gation at the sites of abandoned islands. Government policies, regu- 
lations and responsibilities regarding island abandonment and navi- 
gation policies are discussed. The available information on island 
abandonment is considered to be satisfactory, with deficiencies 
identified in the area of sediment dynamics and island deterioration 
following abandonment. A formal monitoring program to quantify 
island deterioration and resultant sediment dispersal patterns and 
relate these to construction material types and environment condi- 
tions would benefit future planning. 140 refs., 13 figs., 14 tabs. 


32196 (EPS—EPS1PN1) Environmental status report for 
the Canadian Petroleum Refining Industry 1983-1984. 
Geadah, M.-L. (Environnement Canada, Ottawa, Ontario. 
Conservation et Protection). 1984. vp. (In French). (MI- 
CROLOG—88-01052). Environmental Protection Director- 
ate, Environment Canada, 351 St. Joseph Blvd., Terrasses 
de la Chaudiere, Ottawa, Ont., Canada K1A OE7; $N/C; 
MF CANMET/TID, Energy, Mines and Resources 
canada, ae So Booth St., nee, Ont., Canada K1A 0GI1; 
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This report provides an overview of the Canadian petroleum 
refining industry with respect to gaseous, liquid, and solid waste re- 
leases, pollution control methods, and waste disposal practices. 
Federal and porvincial air quality, effluent and solid waste require- 
ments are pesented. An assessent of the state of compliance of the 
industry with the Federal Petroleum Refinery Effluent Regulations 
and Guidelines for the years 1983 and 1984 is also provided. In 
1983, Canadian refineries were, on average, in compliance with the 
mothly amounts and stormwater limits more than 92% of the time, 
and more than 97% of the time with the daily limits. The perform- 
ance improved slightly in 1984. Other recent environemtal studies 
pertaining to the industry are discussed including studies on: trace 
contaminants in effluents, analytical methodology for the effluents, 
groundwater contamination, and decommissioning. 37 refs., 58 figs., 
46 tabs. 


32197 (ML—051985) Evaluation of remote sensing tech- 
nology for oil discharges from offshore 
well sites. Ltd., Halifax, Nova Scotia (Canada)). 
May 1985. 90p. (CE—01301). CANMET/TID, Energy, 
Mines and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Field testing of a suite of oil spill sensors was conducted at 
Dartmouth, Nova Scotia for about two weeks in February 1985. 
The objective was to determine the detection capabilities and oper- 
ational performance of the sensors under a variety of environmental 
conditions. The field program was designed to provide conditions 
at least partially representative of those which could be expected at 
an offshore platform. The sensors included an infrared (IR) imager, 
a Pyro-Electric Vidicon, a vapor detection unit, a low light level 
television camera (LLL TV) and two photographic cameras. This 
report describes the organization and execution of the field pro- 
gram, giving a brief technical summary of the units tested. The re- 
sults and a comparison of the capilities of each sensor are present- 
ed. The sensors were judged according to their usefulness or appli- 
cability for the proposed task. Categories included those pertaining 
to the detection capabilities of the sensors as well as operational 
considerations. It was apparent that the uv filtered photography 
shows no capability for real time surveillance, oil thickness meas- 
urement, or determination of oil type. Detection is best with crude 
oil slicks. The results from the Pyro-Electric Vidicon are not com- 
plete enough for a thorough assessment of its operational capabili- 
ties. The LLLTV has good capabilities for oil surveillance due to 
the simplicity of operation and the lack of complicated support 
equipment. The IR imager has the capabilities required for oil sur- 
veillance although the results suggest taht it could not be used as a 
“stand alone” system because of the high frequency of false targets 
recorded in the program. Operation of the vapor detection unit 
produced virtually no useable data. 9 refs., 42 figs., 6 tabs. 


32198 (NSR—1988) Oil spill cleanup and site reclama- 
tion. Edition 2. (Norwest Soil Research Ltd., Edmonton, 
Alberta (Canada)). [1988]. 38p. (CE—01219). Canadian Te- 

troleum Association, 3800 150 6th. Ave. S.W., Calgary, 
Alta., Canada T2P 3Y7; $N/C. 

" This field guide has been prepared 2s a technical aid for the 
on-site coordinator in the event of an oil spill. The procedures de- 
scribed in the booklet represent an up-to-date guide in a rapidly de- 
veloping field of knowledge which takes into consideration not 
only evaluation but the application of various techniques for attain- 
ing a satisfactory and early reclamation program at a spill site. In 
addition to outlining some of the options available, the manual em- 
phasizes the importance of each stage relative to the other stages 
and in this way assists in the development of a framework from 
which a safe and effective program can be carried out. It must be 
kept in mind that there is no normal or typical oil spill as such, and 
therefore it is not possible to establish a step-by-step set of instruc- 
tions on what to do when a spill occurs. The editors have attempt- 
ed to condense the information into easily read general suggestions. 
Specific topics covered include: spill documentation, initial contain- 
ment and cleanup methods and their comparative advantages/disad- 
vantages, damage assessment and reclamation planning, soil recla- 
mation methods, revegetation, and monitoring and assessment. In- 
cluded are appendices on soil sampling and analysis, recommended 
fertilizers, and a list of plant species tolerant to oil. 1 ref., 9 figs. 
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tee imag- 
in bioturbated sedi- 
. Germano, J.D. (Marine Sur- 
ys, Inc., New Haven, CT (USA)). Jul 1985. 48p. NTIS, 
PC 1 A03/MF A0l. 

The feasibility of using a UV/fluorescence macrophotogra- 
phic technique for in-situ detection and measurement of petroleum 
contamination in marine sediments was investigated. Experiments 
were performed which tested the ability of several macrophotogra- 

phic configurations to image a range of hydrocarbon concentrations 
(100 to 20,000 ppm) in bulk wet sediments. An optimal photograph- 
ic configuration, capable of detecting relatively low hydrocarbon 
concentrations (100 to 500 ppm) was established. The configuration 
was used in the laboratory to successfully monitor the redistribution 
of introduced oiled sediment layers through reworking by natural 
infaunal benthic assemblages. 


(PB—88-143862/XAB) In-situ 
-associated 


32200 (PB—88-148150/XAB) Opportunities for biorecla- 
mation of contaminated with petroleum hydrocar- 
bons, Wilson, J.T.; Ward, C.H. (Rice Univ., Houston, TX 
(USA)). 1987. 10p. NTIS, PC A02/MF A011. 

Pub. in Developments in Industrial Microbiology, Vol. 27, 
109-116(1987). 

Petroleum-derived hydrocarbons are an important class of 
ground-water contaminants. Spills of hydrocarbons often produce 
regions in the subsurface that retain the spilled material trapped as 
an oily phase. When ground water infiltrates the oily material, the 
more water-soluble hydrocarbons dissolve and seriously degrade 
the quality of the water. An established biotechnology for remedi- 
ating these spills is to perfuse the earth with oxygenated water, 
amended as necessary with mineral nutrients. This allows microor- 
ganisms to degrade the contaminants in situ. Because the rate of 
treatment is the rate with which oxygen is brought.into the con- 
taminated subsurface material, the rate is severely limited by the 
low oxygen-carrying capacity of water. The rate might be acceler- 
ated if air is circulated rather than water, or if organisms in the sub- 
surface are encouraged to emulsify the oil so it can be pumped out 
for treatment on the surface. 


(PB—88-151303/XAB) Methods for predicting the 
physical changes in oil spilt at sea. Buchanan, I. (Warren 
as Lab., Stevenage (UK)). 1987. 41p. (LR—609(OP)M). 

S, PC E05/MF E05. 


Recently developed mathematical expressions describing oil- 
slick behavior are compared with data obtained from various exper- 
imental oil spills conducted by Warren Spring Laboratory. The 
report presents the equations used for the mathematical models and 
shows how the results from some sixteen different spills compare 
with the predictions. 


32202 (PB—88-151691/XAB) Beach-cleaning trials: Pen- 
dine Sands, 1986. Morris, P.R.; eWenen A.A.; Thomas, D.H.; 
Tookey, D.J.; Turner, A.C. Lab., Steven- 
- (UK). 1986. 52p. (LR S9I(OP IND. S, PC E06/ 


See also PB—85-117356. 

Taals 1983 and 1984 compared and developed techniques 
for the removal of stranded water-in-oil emulsion from hard and 
fairly firm sand beaches. For further development of cleaning tech- 
niques, a third series of trials was held on Pendine Sands during the 
period 18-23 February 1986 in co-operation with staff from various 
authorities and agencies. This report describes techniques for scrap- 
ing emulsion or heavy fuel oil into fairly narrow and shallow 
trenches about the high-water line to facilitate lifting of pollutant 
into a farm vacuum-tank trailer. The i ly cold weather 
impaired the effectiveness of dispersants for final clearance of emul- 
sion, so the skimmed soiled beach material was washed in a truck- 
mounted concrete mixer. Very poor weather conditions did not 
prevent the remote sensing of heavy fuel oil on the beach. 


32203 (SO—041986) Remote sensing chronic oil dis- 
charges. Final report. i. BP Ger Gershey, R.M.; Green, 
D.R. (Seaken Oceano; ee at td., Dartmouth, Nova Scotia 
(Canada)). Apr 1986. 131p. (CE—01459). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 
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A ‘sentinel’ oil monitoring system is being considered as a 
means of remotely sensing oil discharges via instrumentation 
mounted on the rig or production platform. Such a system would 
monitor the water surface in the vicinity of the offshore platform 
for oil films, and trigger an alarm when a significant oil film was 
detected. The system would be required to have a low false alarm 
rate and the ability to operate under a wide range of environmental 
and illumination conditions. This report presents a literature search 
of exisiting sentinel oil detection instruments, and a laboratory and 
field evaluation of three instruments. The literature search included 
both floating and short range oil detection devices. The best device 
from this literature review was then included in the evaluation. The 
evaluation examined three oil detection devices: a thermal imager, a 
vapour detector, and an active infrared sensor. Indoor testing was 
conducted at the Dalhousie University Tower Tank where the sen- 
sors were mounted 10 m above the water surface and evaluated 
under a number of air and water temperature conditions. Outdoor 
testing was undertaken at a refinery in Dartmouth, Nova Scotia. 
The sensors were mounted on a moveable platform and elevated 
over an enclosed area of Halifax Harbour to height of 20 m. This 
permitted testing of the sensors in a wide range of atmospheric and 
oceanographic conditiions. The sensors were evaluated for their 
ability to detect a variety of oils under a wide range of environ- 
mental and illumination conditions and to generate an alarm signal. 
Other important factors were mechanical reliability, and operational 
requirements. The Wright and Wright Sensor was judged success- 
ful and worthy of further evaluation. Laser fluorosensing was con- 
sidered at the best alternative, and a brief discussion of such a 
system is provided in an appendix. 37 refs., 38 figs., 9 tabs. 
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32204 (A/ENR—1184) Alberta oil and gas tenure. (Al- 
berta Energy and Natural Resources, Edmonton (Canada)). 
1987. 31p. SMICROLOG—88-00867). Alberta Energy and 
Natural Resources, Information Centre, 9920-108 St., Ed- 
monton, Alta., Canada TSK 2M4; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The Alberta Department of Energy is responsible for admin- 
istering the legislation which governs the ownership and adminis- 
tration of Aiberta’s oil, gas, coal and metallic and other mineral re- 
sources and the Mineral Resources Division is responsible for all as- 
pects of Crown mineral tenure policy other than those related to 
the payment of royalty. This paper describes the development of 
the system used by the province of Alberta under which the private 
sector acquires tenure to Crown oil and gas rights. It is written for 
oil and gas company personnel who hold, or wish to hold, rights 
for exploration and development, oil and gas administrators from 
outside Alberta, staff of the Alberta Department of Energy, and 
others interested in the principles and policies under which the de- 
partment interacts with the oil and gas industry. It should be read 
in the context of the Mines and Minerals Act and associated Regu- 
lations, and the Information Letters published by the Department 
of Energy. The period covered is from 1930, when the province 
assumed control of its energy and other resources, until 1987. 


32205 (ERCB/C—D883) Ranchmen’s Resources itd bat- 
J application. ; Cygnet 
field. Decision D88-3. (Energy Resources Conservation 
Board, Calgary, Alberta (Canada)). Mar 1988. 7p. (CE— 
01251). Energy Resources Conservation Board, 640-5th 
Ave. SW, Calgary, Alta., Canada T2P 3G4; $5.00 CAN. 

An application was received from Ranchmen’s Resources for 
approval to construct and operate an oil and gas battery facility, 
and related pipeline, for the purpose of receiving production from 
three oil wells and five gas wells and subsquent separation and dis- 
position of oil, condensate, gas, and water produced from these 
wells. Compression facilities would be required to increase the pres- 
sure of the low-pressure gas form the gas wells. In making a deci- 
sion, the following matters were considered: resource conservation 
aspects of the proposed facility, the proposed location of the facili- 
ty including potential alternative locations, the impacts of the facili- 
ty noise, traffic, visual effects, environmental matters and measures 
available to mitigate these impacts. The Alberta Energy Resources 
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Conservation Board is satisfied that the proposed facility is re- 
quired, that it would meet all of the Board’s requirements for bat- 
tery and compressor facilities, and that there are valid technical 
reasons for the proposed location. The Board is further satisfied 
that Ranchmen’s has committed to reasonable efforts to mitigate 
noise impacts, and that a noise suppression program can be de- 
signed to achieve noise levels acceptable to the Board. With respect 
to visual impacts, the Board believes that these can be largely re- 
solved through a proposed landscaping program. Accordingly, as 
stated at the 26 January 1988 public hearing in Red Deer, the 
Board has approved the applications for the battery facility and as- 
sociated pipelines. 


32206 (ERCB/C—GB882) Production injection disposi- 
tion reporting requirements. (Energy Resources Conserva- 
tion Board, Calgary, Alberta (Camada)). 29 Feb 1988. vp. 
(CE—01248). Energy Resources Conservation Board, 640- 
5th Ave. SW, Calgary, Alta., Canada T2P 3G4; $N/C. 

The Energy Resources Conservation Board will be imple- 
menting new computer-assisted procedures to monitor and maintain 
all production, disposition, and injection data relevant to Alberta. 
These procedures will be implemented in two phases. The first 
phase will involve revisions to reporting requirements related to the 
Monthly Production Report (Form S-1), Monthly Disposition 
Statement (Form S-2), Montly Water Disposal or Injection System 
Statement (Form S-18), Gas Injections Operations Statement (Form 
S-15), and the EOR Injection Operations Statement (Form TOS 1). 
In the case of the Forms S-1 and S-2, format standardization has 
been achieved. The ERCB will be discontinuing use of the present 
S-15, S-18 and TOS 1. These three forms will be replaced by a new 
Monthly Injection/Disposal Statement (Form S-18) which facili- 
tates the reporting of all injection data on one form. To increase 
awarness and assist oil and gas operators in assessing the impact on 
their current systems and procedures, the following information is 
released as an introduction to the new reporting requirements: S- 
Form documentation relative to the first phase (S-1, S-2, and S-18), 
including generic copies of the new S-Forms, examples of complet- 
ed forms, form description indentifying new elements, and file 
record content defining element characteristics; and code reference 
information. This documentation reflects decisions to date and may 
be subject to minor revisions. 


32207 (ERCBIC—1L882) Production facility applications 
new application procedures and regulation changes. (Ener, 
Resources Conservation Board, Calgary, Alberta (Canada)). 
16 Feb 1988. 14p. (CE—01250). Energy Resources Conser- 
vation Board, 640-Sth Ave. SW, Calgary, Alta., Canada 
T2P 3G4; $N/C. 

A number of changes have been made to the procedures to 
be followed when applying for approval of a production facility 
pursuant to section 7.001 of the Oil and Gas Conservation Regula- 
tions. The changes centre on the development of an application 
form to standardize and simplify the application process. The new 
forms are shown and are designed to be used for all types of pro- 
duction facilities other than gas processing plants, including single- 
well oil and gas batteries, gas groups, and compressor stations. The 
regulations have been amended to reflect the new application pro- 
cedures, and those amendments are given in an appendix. In addi- 
tion, a number of changes have been made to the regulations per- 
taining to production facilities handling sour gas to reduce the po- 
tential for release of H2S to the atmosphere, improve safety, and 
lessen the environmental impact. 


0220 Transport, Pipelines, And Handling 





REFER ALSO TO CITATION(S) 35030 


32208 (APDA—TP1531) A study on marine transporta- 
tion of oi] and LNG from Arctic Islands to southern markets. 
(Albery, Pullerits, Dickson and Associates, Don Mills, On- 
tario (Canada)). Mar 1978. 514p. (CE—01 yA ay ei 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Wttawa, Ont., Canada K1A 0GI1; SO.S4CAN per pace, $3.40 
CAN minimum. 
This report summarizes sea ice and surface weather condi- 
tions as part of a study to determine the feasibility of shipping oil 
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and liquefied natural gas from the Arctic Islands to southern Cana- 
dian ports. The principal objective of the analysis was to generate 
parameters which could be used in assessing transit times and the 
operational reliability of various ship types. The proposed route 
spans over 6000 km and close to 35 degrees of latitude, along 
which the full range of conditions normally encountered in Canadi- 
an waters can be found. To isolate major transition zones, the route 
was divided into 47 legs, varying in length from 70 to 720 km. 
Greater attention was given to the northern region, as conditions 
are considerably more severe, and there has been little experience 
with winter navigation in the area. Satellite imagery, overflight 
data and ground observations were used to produce monthly nor- 
mals and probability levels for selected parameters. Ice concentra- 
tion by type, and the mean freeze-up and break-up dates, were de- 
termined for each leg. Some 7000 thickness measurements in the 
Sverdrup Basin were used to generate a thickness distribution for 
multi-year ice. The data were subsequently analysed in conjunction 
with the long term records from shore stations to determine the 
mean monthly thickness for both first and multi-year ice. Appendi- 
ces, in separate volumes, are included in the following subjects: sea 
ice and surface weather summaries, a detailed feasibility study for 
pipelines and related facilities running from the Arctic Islands to 
Montreal, and a study of ship behaviour under sea ice conditions 
along with cost analysis summaries for the entire system. 35 refs., 
85 figs., 60 tabs. 


32209 (EMR—8706) The Sarnia-Montreal Pipeline an 
evaluation of prospects. (Department of Energy, Mines and 
Resources, Ottawa, Ontario (Canada)). Jun 1987. 63p. (In 
English and French). (MICROLOG—88-00789). Energy 
Commodities Sector, Energy, Mines and Resources Dept., 
580 Booth Street, Ottawa, Ont., Canada K1A OF4; $N/C: 
MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$10 CAN. 
Following the Energy Ministers’ Conference of January 30, 

1987, a Working Group was established to study the effect of sig- 
nificantly reduced light crude oil flows to eastern Canada on the 
viability of the Interprovincial Pipe Line Ltd. (IPL) crude oil trans- 
portation pipeline system, particularly the Sarnia-Montreal portion. 
Using the NEB’s oil supply/demand forecasts as a backdrop, this 
paper presents a short to medium-term evaluation of regional crude 
oil requirements along with a range of options to meet those re- 
quirements. The analysis indicates that there are several alternatives 
available to the industry. The alternatives include reducing refined 
product exports, investing in refinery infrastructure to accomodate 
heavier crude oils and oils with higher sulphur content, and using 
the U.S. pipeline system to augment Ontario crude oil supplies. The 
study examines in some detail the commercial factors that influence 
refiners’ decisions about selecting feedstock for processing with the 
aim of identifying those that could significatly affect future 
re on the Sarnia-Montreal pipeline. As well, the effect of 

the Deficiency Agreement between IPL and the government of 
Canada on pipeline operations is examined. The conclusion reached 
is that due to lack of data on which intervention decisions would 
be made, the governments should not intervene at this time. There- 
fore, the most appropriate response at present is to avoid interven- 
tion by waiting for better decision-making information to become 
available. 


0230 Properties 








REFER ALSO TO CITATION(S) 32095, 32263 


32210 (CMG—R705) Phase behavior predictions of oil- 
CO.-SO, mixtures using the Peng-Robinson equation of state. 
Li, Y.K.; Nghiem, L.X.; Sayegh, S.G. (Computer Modelling 
up Canada; Petroleum Recovery Inst., Calgary, Alberta 
(Canada). Feb 1982. 47p. (CE01262). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 
The use of carbon dioxide and sulfur dioxide mixtures as 
possible enhanced oil recovery agents has attracted attention due to 
improved miscibility characteristics, ability to more closely match 
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oil densities and viscosities, and increased oil swelling abilities than 
could occur with either of the components alone. The design of 
such a process could effectively be achieved by numerical methods 
which, in turn, requires accurate phase behavior prediction tools. 
This report presents the use of the Peng-Robinson equation of state 
in the prediction of phase behavior and fluid behavior and fluid 
properties of Pembina Cardium stock-tank oil-methane-carbon diox- 
ide and sulfur dioxide mixtures. The interaction coefficients were 
obtained by fitting experimetal binary bubble point data, and they 
were then experimental binary bubble point data, and they were 
then used to predict the multicomponent data. A good match be- 
tween the experimental and predicted values was obtained. Two 
interaction coefficients were required for mixtures containing SO:, 
and these coefficients were linearly correlated. The quality of the 
predictions was more sensitive to the values of the interaction coef- 
ficients than to the representation of the Cs+ fractions of the crude 
oil. Interaction coefficients were also calculated by the recently de- 
veloped iso-fugacity method for several cases. The results were 
similar to those obtained by conventional methods. 20 refs., 18 figs., 
10 tabs. 


— (HS/O—831017) A study of low jet 

fuel properties. First quarterly report to 15 March 1984, 
(Hawker Siddley Canada, Inc., Orenda, Ontario). 17 Oct 
1983. 10p. (CE_01194). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN mini- 
mum. 

Tests are being carried out to examine the low temperature 
behaviour of fuels resembling aviation gas turbine fuels, but of 
higher than specification freeze or wax appearance point. The ex- 
amination will include an assessment of the effects of two inerting 
polyurethane foams used in fuel tanks as fire suppressants, and the 
effects of flow improvers or pour point depressants. This report de- 
scribes the laboratory equipment and layout and an out-line of 
work completed. As of the report date, installation of most of the 
equipment has been completed. 3 figs. 


pet pan sine adm nt en ener an 
velopment and application to Cerro Negro heavy petroleum: 
Topical report. Thomson, J.S.; Grizzle, P.L.; Reynolds, J.W. 
(National Inst. for Petroleum ‘and Energy Research, Bartles- 
ville, OK (USA)). Mar 1988. Contract FC22-83FE60149. 
4lp. NTIS, PC A03/MF A01;1; GPO Dep. Order Number 
DE88001223/JAW. 

Preparative charge-transfer chromatographic methods have 
been developed for grouping aromatic hydrocarbons by the number 
of condensed aromatic rings they contain. Cerro Negro neutral 
fractions were used as test probes in methods development. Mon- 
oaromatic, diaromatic, and polyaromatic-polar concentrates were 
separated from three Cerro Negro distillates and a residue. Concen- 
trations of these ring number groups are compared for the 425 to 
eee ee erence eee See 

similar boiling conventional crudes and one aromatic crude. Mass 

and fluorometric data on Cerro Negro fractions indi- 
cated that charge transfer separation techniques described in this 
report grouped aromatic hydrocarbons well by ring number for the 
1-, 2-, and 3-ring fractions of material boiling below 550{degree}C. 
Aromatic ring number separations are less satisfactory for higher 
boiling material, and material containing 4 or more aromatic rings. 
Better separation methods are needed for high boiling 
(>550{degree}C) neutral fractions. Sulfur compounds are not sepa- 
rated by ring number in the same manner as hydrocarbons on the 
charge transfer material (2, yisilica) used. The 
separations should be performed on sulfur-free material for opti- 
mum results. 22 refs., 12 figs., 4 tabs. 


32213 The effect of alternative gasolines on knock and 
intake valve sticking. Swain, M.R.; Swain, M.N.; Blanco, 
J.A.; Adt, R.R. Warrendale, PA; "Society of Automotive 
Engineers (1987). 13p. (CONF-871142—). Society of Auto- 
— Engineers, 400 Commonwealth Dr., Warrendale, PA 


From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 
Technical Paper 872040. 
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Five fuels have been tested for 200 hours each in five sepa- 
rate but physically identical engines. The five fuels are, two shale 
oil-derived gasolines, two coal-derived gasolines, and one baseline 
unleaded gasoline. The results reported in this paper describe the 
tendency of the fuels to undergo postignition-induced-knock, and 
the indicators used for predicting the severity of this knock. The 
tendency of the fuels to produce intake valve sticking is also de- 
scribed. Additionally the chemical and physical properties of the al- 
ternative gasolines are reported herein. These results give further 
insight into the potential advantages and disadvantages of alterna- 
tive gasolines. This paper addresses two questions relative to the 
effect that nonpetroleum-based gasolines have on two specific areas 
of engine performance; 1. How do the changes in chemical compo- 
sition of the nonpetroleum-based gasolines affect knock? 2. How do 
the changes in chemical composition of the nonpetroleum-based 
gasolines affect intake valve sticking? 


0240 Storage 


32214 (DOE/FE—0101) Strategic Petroleum Reserve: 
Annual/quarterly report. (USDOE Assistant Secretary for 
Fossil Energy, Washington, DC. Office of Petroleum Re- 
serves). 15 Feb 1988. 28p. NTIS, PC A03/MF A01;1; GPO 
Dep. Order Number DE88007345/JAW. 

This report briefly covers the program legislation and the 
Strategic Petroleum Reserve Plan and its amendments. The current 

status of the Strategic Petroleum Reserve is outlined in Section II 
tnd the appropriation, budget and fnances fo dae are provide i 
Section III. Section IV addresses organization, management, and 
contractor support. A discussion of the drawdown system and vul- 
nerability impact are set forth in Section V. The Appendix contains 
detailed information on the status of each Strategic Petroleum Re- 
serve site and crude oil specificcations. 8 figs., 8 tabs. 


32215 (PB—88-153218/XAB) Microbiological investiga- 

tions in unlined rock caverns with crude oil. Roffey, R. 

(Foersvarets Forskningsanstalt, Umeaa (Sweden)). Oct 987. 

be Ga Swedish). (FOA-C—40245-4.9). NTIS, PC E03/ 
AO0l. 


Microbial and chemical investigations were carried out in 
three rock-cavern plants with crude oil. Samples were analyzed 
from surrounding groundwater, bedwater in caverns, and water 
leaving the caverns. The study has shown that the microbial activi- 
ty is low in the caverns, and that it is oxygen-limited. The com- 
paratively low leakage rate of water results in limited amounts of 
oxygen and nutrients being supplied. It is beneficial if the surround- 
ing groundwater consists of fresh water and not sea water as the 
levels of sulfate and nutrients are lower in fresh water. 


0250 Combustion 


REFER ALSO TO CITATION(S) 32211, 34226, 34273, 35017 


$2216 Sie ae: The prediction of gas turbine 
combustion performance due to changes in fuels. 7. Predicted 
wall temperatures. Od, J.; Kretschmer, D. (Laval Univ., 
Quebec ‘City (Ca Canada). Dept. de Genie Mecanique). Mar 
1984. son ch 014). PCANMET/TID. Energy, Mines 


and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN mini- 
mum. 

A series of reports have been written predicting the effects 
of alternative fuels upon the combustion performance of the PT6A- 
65 gas turbine engine. This, the 7th report of the series, gives the 
results of the wall temperature predictions. The bulk of this docu- 
ment consists of numerical data. The predictions of wall tempera- 
tures and related parameters have been made as outlined in the 3rd 
report of the series, and the results are detailed in tabular form. 
Discussion of the results indicates that the temperature changes due 
to fuel effects are not only due to hydrogen content, but they are 
also influenced by fuel/air ratio and the maximum flame tempera- 
ture, both of which change from fuel to fuel. As a final note of cau- 
tion, it must be remembered that any error in the base-line makes it 
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impossible to determine the reasons for possible discrepancies be- 
tween predicted and measured values. 2 figs., 5 tabs. 


32217 (NP—8770206) Measurements of _———e 
soot, Co., and NO/sub x/ emissions from oil 

Weller, L. (Stuttgart Univ. (Germany, F.R.)). - Jan ser, 
141p. din German). NTIS (US Sales Only), PC A07/MF 
AO1. Order Number DE88770206/JAW. 

The emissions of gaseous hydrocarbons from small, oil-fired 
spray burned and shell burners were measured using gas chroma- 
tography. Apart from oil residues, the most important off-gas com- 
ponents are low-boiling aromatic hydrocarbons, e.g. benzene and its 
alkylated derivatives toluene, ethyl benzene, cumene etc., as well as 
indene, naphthalene, and their derivatives. PAH emissions were 
measured in three different burners with blowers in different modes 
of operation, and the emissions of gaseous hydrocarbons were com- 
pared. The importance of CO as the leading emission component is 
stressed. Apart from the hydrocarbons, also the NO/sub x/ emis- 
sions are considered. Finally, the process of complete flue gas recir- 
culation and O2 doping is described which will reduce the NO 
emissions and improve the combustion efficiency. 


32218 Autoignition of adiabatically compressed combusti- 
ble gas mixtures. Hu, H.; Keck, J. Warrendale, PA; Society 
of ietcnaion Engineers (1987). 13p. (CONF-871 142—). 
Society of Automotive Engineers, 400 Commonwealth Dr., 
Warrendale, PA 15096. 

From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872110. 

Measurements of explosion limits for fuel/air/diluent mix- 
tures compressed by an expanding laminar flame have been made in 
a constant volume spherical bomb. The fuels studied to date range 
from butane to octane at fuel/air equivalence ratios from 0.8 to 1.3. 
The explosion pressures and temperatures range from 10 to 100 atm 
and 650 to 850 K. The pressure versus time curves show the behav- 
ior typical of the two-stage ignition process observed in rapid com- 
pression machines. A branched chain kinetic model has been devel- 
oped to correlate the data. The model has been used to predict 
both the explosion limits measured in the current bomb experiments 
and ignition delays measured in prior rapid compression machine 
experiments. Good it between experiment and theory can 
be achieved with minor adjustment in published rate constants. 


32219 The effects of pressure and temperature on heat 
transfer flame Huang, W.M.; Greif, R.; 
Vosen, S.R. Warrendale, PA; Society of Automotive Engi- 
neers (1987). lip. (CONF- 871142—). Society of Automo- 
ae Engineers, 400 Commonwealth Dr., Warrendale, PA 


From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 


Technical 872106. 
yin ys wall heat transfer during laminar flame 


sien was studied in a constant volume combustion chamber 
for premixed propane-air mixtures. The wall heat flux was deter- 
mined for different initial pressures and different ignition locations. 
The dependence of the maximum wall heat flux on the pressure and 
the unburned gas temperature prior to quenching was obtained. A 
relationship between the measured maximum wall heat flux and the 
head-on quenching distance was also obtained. A quasilinear 
method was used to solve the unsteady, one-dimensional conserva- 
tion equations during laminar flame quenching. The results of the 
calculations for the unsteady wall heat flux are in good agreement 
with the experimental data. 


32220 Detailed kinetic modeling of autoignition chemis- 
try. Westbrook, C.K.; Pitz, W.J. Warrendale, PA; Society 
of Automotive Engineers (1987). 16p. (CONF-871142—). 
Society of Automotive Engineers, 400 Commonwealth Dr., 
Warrendale, PA 15096. 

From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872107. 


The development of detailed chemical kinetic reaction mech- 
anisms for analysis of autoignition and knocking of hydrocarbon 
fuels is described. In particular, kinetic processes of concern for the 








ERA-13/15 / 4378 


oxidation of complex hydrocarbon fuel molecules are emphasized. 
The wide ranges of temperature and pressure which are encoun- 
tered by end gases in automobile engine combustion chambers 
result in extreme demands on reaction mechanisms which are in- 
tended to describe knocking conditions and predict rates of com- 
bustion and ignition. The reactions and chemical species which are 
most important in each temperature and pressure regime are dis- 
cussed, and the validation of these reaction mechanisms through 
comparison with idealized experimental results is described. 


$2221 The role of low temperature chemistry in the au- 
of N-butane. Green, R.M.; SAL Bock N.P.; Pitz, 
W.J.; Westbrook, C.K. Warrendale, PA; Society of Auto- 


motive Engineers (1987). 17p. (CONF-.87 cae ae over of 
Automotive Engineers, 400 Commonwealth Dr., Warren- 
dale, PA 15096. 

From International fuels and lubricants meeting and exposi- 

tion; ae Canada (2 Nov 1987). 
hnical Paper 872108. 

The authors studied the chemical aspects of the compression 
ignition of n-butane experimentally in a spark ignition engine and 
theoretically using computer simulations with a detailed chemical 

kinetic mechanism. The results of these studies demonstrate the 
an of initial charge composition on autoignition. Experimentally, 
when the initial charge consisted of 80% fresh charge and 20% re- 
cycled products of combustion, the authors observed that autoigni- 
tion was inhibited. On the other hand, charging with 80% fresh 
charge and 20% partial oxidation products from the previous mo- 
tored cycle resulted in enhanced low-temperature chemistry (with 
the associated heat release and temperature increase) and autoigni- 
tion. They assessed how well the detailed kinetic model could pre- 
dict the autoignition and modified the model to better simulate the 
experimental observations. They also assessed how chemical pre- 
conditioning of the fuel-air charge affected the autoignition process. 


32222 A study of the compression ignition of n-butane in 
an internal combustion 
NP. Pitz, W.J.; Westbrook, C.K. Northridge, CA; Com- 
bustion Institute (1987). 23p. (CONF-870484—). Combustion 
Institute, Western States Sect., c/o L.S. Caretto, Calif. State 
Univ., Northridge, CA 91330. 

"From Western States Section of the Conhenion Institute 

ing meeting; Provo, UT, USA (6 Apr 198 

ae Technical Paper WSS/C tans 1 rr 

ae aalican tadhed the chanics smseshaiiasneimcncden 
ignition of n-butane experimentally in a spark ignition engine and 
theoretically using computer simulations with a detailed chemical 
kinetic mechanism. The results of these studies demonstrate the 
effect of initial charge composition on autoignition. Experimentally, 
when the initial charge consisted of 80% fresh charge and 20% re- 
cycled products of combustion, we observed that autoignition was 
inhibited. On the other hand, charging with 80% fresh charge and 
20% partial oxidation products from a prior non-fired cycle results 
in enhanced preignition reactions (with the associated hear release 
and temperature increase) and autoignition. The authors assessed 
how well the detailed kinetic model could predict the autoignition 
and modified the model to better simulate the experimental obser- 
vations. They also assessed how chemical preconditioning of the 
fuel-air charge affected the autoignition process. 


Propene oxidation at low and intermediate tem- 
peratures: A detailed chemical kinetic study. Wilk, R.D.; 
Gernansky, N.P.; Pitz, W.J.; Westbrook, C.K. Northridge, 
CA; Combustion Institute (1987). 34p. (CONF-870484—). 
Combustion Institute, Western States Sect., c/o L.S. Car- 
etto, Calif. State Univ., Northridge, CA 91330. 

From Western States Section of the Combustion Institute 


spring meeting; Provo, } 4" USA (6 Apr 1987). 
"Soa SS/CI 87-42. 


A detailed c kinetic mechanism for propene oxida- 
tein ia Aeeeegeeh oon aabiien tieaceans tx Wane tats ok 
temperatures of 575-715 K, equivalence ratios of 0.8 - 2.0, and a 
pressure of 600 torr. Modeling of hydrocarbon oxidation in this 
temperature range is important for the validation of detailed models 
to be used for performing calculations related to automotive engine 
knock. The model predicted induction periods and species concen- 
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trations for all the species and all conditions measured experimen- 
tally in the static reactor. Overall, the calculated concentrations of 
cen mena: ee anni Min erieea een tana 
well with those measured. The calculated concentrations of ethene 
are low compared to the experimental measurements, and the cal- 
culated concentrations of formaldehyde are high. Agreement for 
concentrations of carbon dioxide, methane, and methanol is mixed. 
The characteristic s-shape of the fuel concentration history is well 
predicted. Modeling calculations identified some of the key reaction 
steps at the present conditions. Addition of OH to propene and H 
atom abstraction by OH from propene are important steps in deter- 
mining the subsequent distributions of intermediate products, such 
as acetaldehyde, acrolein and formaldehyde. Allyl radicals are very 
abundant in propene oxidation, and the primary steps found to be 
responsible for their consumption are reaction with CHsO: and 
HOk. 


32224 Temperature and concentration effects of inert ad- 
dition on soot formation in a counterflow diffusion flame. Ax- 
elbaum, R.L.; Flower, W.L.; Law, C.K. Northridge, CA; 
Combustion Institute (1987). 25p. (CONF-870484—). Com- 
bustion Institute, Western States Sect., c/o L.S. Caretto, 
Calif. State Univ., Northridge, CA 91330. 

From Western States Section of the Combustion Institute 

meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-31. 

The effects of temperature and fuel concentration on soot 
formation have been investigated by adding a gaseous insert to the 
fuel of a counterflow diffusion flame. The methodology used in- 
volves diluting ethylene with nitrogen to change the fuel concen- 
tration and then adjusting the maximum temperature of the diluted 
flame back to the temperature of the undiluted flame by substituting 
like quantities of nitrogen for argon on the oxidizer side. In this 
way the authors are able to isolate the effects of temperature and 
dilution and actually quantify the change in the soot production 
rate for a change in either temperature or concentration. Soot quan- 
tities are determined by using light-scattering and extinction tech- 
niques, flame temperatures are measured with a thermocouple, and 
velocity measurements are obtained by laser-Doppler velocimetry. 
The results show that both temperature and dilution contribute to a 
reduction in soot volume fraction when nitrogen is added to the 
fuel, although dilution accounts for most of the reduction. The soot 
formation rate is found to be linearly dependent on the initial fuel 
concentration. 


03 NATURAL GAS 


REFER ALSO TO CITATION(S) 32048 
0301 Reserves 
REFER ALSO TO CITATION(S) 32240 


(DOE/W/31109—H1) An assessment of the natu- 
ral gas resource base of the United States. (Argonne Nation- 
al Lab., IL (USA)). May 1988. 202p. NTIS, PC A10/MF 
A01;1. Order Number DE88010612/JAW. 

The distribution of natural gas in the United States consists 
of proved reserves in known reservoirs, of inferred reserves and un- 
developed resources within these reservoirs, and of undiscovered 
resources. Beyond proved reserves, all volumes of future natural 
gas supply are estimates based on information derived from past 
and current experience in gas production and reservoir develop- 
ment. Even proved reserves are subject to periodic revision. This 
assessment was conducted starting with an understanding of major 
components of the natural gas supply derived from existing re- 
source estimates that use established methodologies. In addition to 
historically defined elements of the resource base, a new 
component{emdash}reserve growth in heterogeneous 
reservoirs{emdash }is quantified in this study. Resource assessments 


and include gas in low-permeabiiity reservoirs, gas in shale forma- 
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tions, such as Devonian of the Eastern US, and coalbed methane 
resources. This approach has been followed in this assessment. Spe- 
cial note was made of Alaskan gas reserves in that they are signifi- 
cant and proven, but transportation for North Slope gas to the 
Lower 48 states is lacking. A summary of the results of this assess- 
ment shows that a technically recoverable reserve and resource 
base of 1,059 trillion cubic feeet (Tcf) of natural gas exists in the 
Lower 48 states. This resource base is made up of proved reserves, 
inferred reserves, and sources. The latter requires discovery and de- 
velopment, some using improved understanding of reservoir frame- 
works that must be more fully developed and applied. 72 refs., 18 
tabs. 


(EMPR/ER—31121987) Oil pool descriptions oil 

fields. (British Columbia Ministry of Energy, Mines and Pe- 
troleum Resources, Vancouver (Canada). Energy Resources 
Div.). 31 ae 1987. vp. (CE—01229). Britich Columbia 


Ministry of Energy, Mines and Petroleum Resources, Publi- 
cations Distribution, Parliament Buildings, Victoria, B.C., 


Canada V8V 1X4; $N/C. 

This document consists entirely of grid-type maps of various 
oil and gas fields in British Columbia showing pool locations. Pool 
deletions and cross-references to other pools are indicated where 
applicable. 


32227 Sleeeihuaaincaaael Studies related to the deep 
earth gas. Annual report, January 1, 1985-December 31, 1985. 
Gold, T.; Patnaik, P.; Soter, S. (Cornell Univ., Ithaca, NY 
(USA). Center for Radiophysics and Space Research). Mar 
1986. 44p. NTIS, PC A03/MF AO1. 

See also report for 1983, PB—85-171114. 

The purpose of the research is to investigate the role of abio- 
genic methane in the outgassing of the Earth, to explore its role in 
the formation of petroleum, and to determine whether there is a 
large enough supply of deep abiogenic methane to contribute sig- 
nificantly to the energy needs. The laboratory experiments on the 
methane addition to a naphthene-aromatic mixture under conditions 
of the normal geotherm at 3-5 km depth resulted in the formation 
of both Cl- and C2 addition products, and a substrate selectivity 
towards such alkylation is conspicuously observed. Experiments on 
pyrolysis of methane under flow conditions yielded aromatic hy- 
drocarbons, and the possible catalytic effects of metals were 
probed. The authors have assembled a great deal of evidence con- 
cerning the systematic relationships between helium-nitrogen gases 
and hydrocarbons, petroleum, trace element contents, the geologic 
setting of deposits and also from the Swedish investigation. The 
evidence suggests that methane from deep sources has penetrated 
the crust in quantities adequate to contribute to the world’s energy 
needs. 


0302 Geology And Exploration 
REFER ALSO TO CITATION(S) 32238, 32240 


3222 (CU/P—U30) Using stable isotopes for more ef- 
fective exploration and ae 

Final report. Krouse, (Calgary Univ., Alberta 
(Canada). t. of cow "Feb 1980. vp. (CE—01135). 
CANMET, , Energy, Mines and Resources Canada, 5 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN 2 
page, $3.40 CAN minimum. 

This report studies stable isotope abundances to provide a 
better understanding of the gas and oil accumulations in the Medi- 
cine Hat-Taber-Brooks area of Alberta. To check the validity of 
the conclusions reached by isotope abundance measurements, other 
analytical techniques were employed to further characterize the 

environments. The chemical composition of some 70 
gas wells was determined by gas chromatography. Dependent upon 
composition, carbon isotope abundances were determined in up to 
four components. Plots of chemical versus isotopic composition 
readily delineated gas associated with and that not associated with 
oil. On the basis of the geochemical data, there appeared to be situ- 
ations where wells recovering mainly gas could be recovering con- 
siderable quantities of oil. Other gaseous components attested to the 
depth trends and served to delineate gases from different forma- 
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tions. Other isotope data from coal carbonates, groundwater, and 
pyrites testified as to their origins and development. Clay mineralo- 
gy studies displayed that illite crystallinity showed a marked in- 
crease below depths of about 800 meters attesting to weak to low 
grade metamorphism, implying that oil occurrence might be re- 
stricted to the Lower Cretaceous sediments of the Mannville group. 
While this report primarily evaluates isotopic methods, it contains 
much data from a number of analytical approaches. The appendix 
of this report contains chemical and isotopic analyses of the gas 
samples as well as 100 pages of descriptions of core materials. 80 
refs., 52 figs., 17 tabs. 


32229 (LA—11157-MS) The crosswell acoustic surveying 
project. Albright, J.N.; Johnson, P.A.; Phillips, W.S.; Brad- 
ley, C.R.; Rutledge, ST. (Los Alamos National Lab., 
(USA)). Mar 1988. ¢ Contract W-7405-ENG-36. 127p. NTIS, 
PC AO7/MF AO0l;1; GPO . Order Number 
DE88007456/JAW. 

Crosswell acoustic surveys were conducted between three 
wells near Rifle, Colorado, to provide information on the structure 
and properties of the Mesa Verde formation. Included were obser- 
vations of interwell compressional and shear-wave velocity, attenu- 
ation, porosity, elastic moduli, and waveguiding in the formation. 
97 refs., 5 figs., 12 tabs. 


32230 (PB—88-166889/XAB) Well sample/borehole di- 


. Curtis, J.B. (Exlog/B: 
Ruth Labs., Inc., Englewood, co (USA)). Oct 1987. 59p. 
NTIS, PC A04/MF AOl. 

See also PB—87-163580. 

Sophisticated geochemical analyses were performed at the 
wellsite during the drilling of twelve Devonian-shale gas wells. The 
instruments measure the concentration and composition of free gas 
and oil, the identification of potential hydrocarbon reservoirs and 
the location of relative changes in shale-matrix permeability over 
the entire drilled section. These data, which are not available in any 
other manner, complement well-log analyses and are immediately 
available to aid in the selection of completion zones. Examples of 
each of these uses of geochemical data are presented in the report. 


0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 32141, 32154, 32166 


32231 (BUR—041982) Energy consumption in the natural 
gas industry. (Bow Valley Research Ltd., gary, Alberta 
{Canada)). Apr 1982. 99p. (CE—01289). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A cursory examination of the Alberta natural gas industry 
reveals that, of the 157,400 x 10°m*d of hydrocarbon gas recov- 
ered, some 5.6% is consumed in its preparation for and tranporta- 
tion to market. The data clearly demonstrate that the gas process- 
ing plants, and especially those which must contend with sour feed 
gas, are responsible for the largest portion of the total energy con- 
sumption. Moreover, it is evident that, while gas plants differ dra- 
matically from one another in terms of basic design and operating 
policy, only very few unit operations including compression, proc- 
ess heating, steam generation, and incineration, invariably reoccur 
as the principal energy consumers. The apparent wide divergence 
in energy utilization efficiency among the plants, together with the 
evidence accumulated through examination of specific operations, 
suggests that appropriate energy conservation measures could 
reduce consumption by at least 20%. However, the full potential of 
any energy conservation program may be realized only through ap- 
plication of a carefully designed energy audit strategy to each indi- 
vidual plant. 22 figs., 26 tabs. 


32232 ee Practical methods for ana- 


ervoirs. Topical report, July 1984-May 1987. Murtha, J.A.; 
Gatens, J.M.; Lancaster, D.E.; Lane, H.S.; Lee, W.J. (Hol- 
ditch (S.A.) ‘and Associates, Inc., Bryan, Tx (USA)). Oct 
1987. 187p. NTIS, PC A09/MF A01. 
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This report presents the derivation and application of two 
analytical models and a companion automatic history-matching al- 
gorithm. The first model was designed to analyze production data 
in a manner somewhat similar to decline curves but with consider- 
ably more sophistication. The second model was designed for well- 
test analysis. The goal of both models is to describe a given reser- 
voir by estimating certain parameters, including permeability, skin 
factor, and drainage area. Both models are enhanced by a sophisti- 
cated, statistically sound parameter-estimation scheme. The theoret- 
ical development of se models focuses on analytical solutions to 
forms of the diffusivity equation. Care was taken so that the result- 
ing solutions can be applied to a variety of reservoir types. The 
models can be used for gas and (single-phase) oil production, single- 
and dual-porosity reservoirs, finite and infinite-acting reservoirs, 
and include the effects of skin factor and gas desorption. The well- 
test model also includes wellbore storage effects. Although analyti- 
cal models of this type have been described elsewhere, their ver- 
sions are the most comprehensive analytical models to date. 


0305 Health And Safety 


32233 (CPA—198704) Guidelines for preparation of sour 
gas energency response plans 

(Canadian Petroleum Association, Calgary, Alberta). Apr 
1987. 36p. (CE—01215). Canadian Petroleum Association, 
3800 150 6th. Ave. S.W., Calgary, Alta., Canada T2P 3Y7; 
$5.00 CAN. 

The purpose of an emergency response plan is to describe 
procedures to ensure the health and safety of the public in the 
event release of sour gas from sour gas facilities such as plants, 
wells and pipelines. This guideline has been prepared to assist Cana- 
dian companies in preparation of such plans. It has been prepared 
to establish a high standard in planning for emergency situations 
where the health and safety of the public may be threatened. It de- 
scribes when an Emergency Response Plan is required and sets out 
the minimum degree of detail required. It also suggests a format for 
the plan and provides information on how to prepare a plan. While 
each plan must be site-specific, the content and format of most 
plans can be similar. Contents of a plan include detection and loca- 
tion of release, definition and isolation of a hazard area, communi- 
cations within the company and with government agencies, evacu- 
ation, ignition considerations, control procedures, responsibilities of 
company personnel and government agencies, media relations, post- 
emergency procedures, and plan maintenance. Appendices include 
calculation of emergensy planning zones and a list of health effects 
of HS and SO:. 


32234 (CPA—198704) Guidelines for eee of 
emergency response plans for drilling, completion and 

of sour wells. (Canadian Petroleum Association, Calgary, 
Alberta). Apr 1987. 50p. (CE—01216). Canadian Petro! 
Association, 3800 150 6th. Ave. S.W., Calgary, Allta., 
Canada T2P 3Y7; $5.00 CAN. 

The purpose of an emergency response plan is to describe 
procedures to ensure the health and safety of the public in the 
event of a release of sour gas during well drilling, completion, and 
testing operations. This guideline has been prepared to assist Cana- 
dian companies in preparation of such plans. It has been prepared 
to establish a high standard in planning for emergency situations 
where the health and safety of the public may be threatened. It de- 
scribes when an emergency response plan is required and sets out 
the minimum degree of detail required, and also suggests a format 
for the plan and provides information on how to prepare a plan. 
While each plan must be site-specific, the content and format of 
most plans can be similar. Plans must be quite specific in setting out 
all actions to be taken in the event of an emergency. Contents of a 
plan include emergency definition and action, evacuation proce- 
dures, communications, monitoring, ignition procedures, post-emer- 
gency procedures, emergency and an equipment list. Appendices in- 
clude characteristics and dangers of H2S and SO and a sample resi- 
dent information package. 
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0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 32177, 33721, 33722, 33800 


32235 hah aged Application by Greater as 
Gas Company for confirmation on an interim ex parte order 
of the Public Utilities Board approving consumer natural gas 
rates flowing from a further with supplier, 
Sent een © Limited. (Manitoba Public Utilities 
g (Canada)). 29 Dec 1987. 36p. (CE— 
01478). Manitoes Public Utilities Board, 405 Broadway 
Ave., Rm. 1146, Winnipeg, Man., Canada R3C 3L6; $N/C. 
A rate schedule for the Greater Winnipeg Gas Company 
was approved to be in effect until October 31, 1987. The new rates 
were based, in part, on the Company’s cost of gas flowing from its 
then-current Gas Pricing Agreement with its supplier, TransCanada 
PipeLines Limited (TCPL). An order dated October 30, 1987 ap- 
proved a new schedule of reduced rates on an interim ex parte 
basis. These 1987 Agreements are reviewed. In the hearing present- 
ed in this paper, it is concluded that the rates proposed are not dis- 
criminatory and that the supply of gas at a reasonable cost will be 
assured for the period November 1, 1987 to October 31, 1988. It 
was therefore ordered that the Company satisfy that its peaking gas 
supplies are being purchased in the most cost efficient manner for 
this contract year, that third party Competitive Marketing Pro- 
grams between TCPL, the Company and the end users shall termi- 
nate by January 15, 1988, and that the interim ex parte order of Oc- 
tober 30, 1987 is confirmed to December 31, 1987. The schedule of 
approved rates is appended. Comparing the new rates effective No- 
vember 1, 1987 with rates as of October 31, 1987, average residen- 
tial and small commercial annual consumers’ bills should decrease 
by approximately $82 and $800 respectively. 3 tabs. 


0307 Waste Management 
REFER ALSO TO CITATION(S) 34160 


32236 (SDI—ERRF19) Pronk sulphur asphalt paving 
mix. (Sulphur Development Inst. of Canada). 18 Jun 1979. 
vp. (CE—01465). CANMET/TID, Energy, Mines and Re- 
sources 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34 CAN per page, $3.40 CAN minimum. 

The Pronk sulphur asphalt process involves dispersing 
molten sulfur in liquid asphalt cement to form an emulsion which 
can be used in place of the regular asphalt binder with mineral ag- 
gregates to form a paving material. It employs an extremely sur- 
face-active additive in the system which promotes the dispersion of 
the sulfur in the asphalt and considerably enhances both the forma- 
tion and stability of the emulsion. The major advantages of the sul- 
phur asphalt emulsion binder over a conventional binder are: re- 
duced asphalt cement usage through partial replacement with 
sulfur; the lower binder viscosity enables aggregate coating hot mix 
at lower temperatures, realising a fuel saving; the resulting com- 
pacted pavement is stronger than a conventinal asphaltic concrete. 
There are additional advantages of the Pronk system as opposed to 
similar technology. This report describes the studies undertaken to 
evaluate this process. The field studies involved test pavings to 
evaluate the in-place properties of the material and to generate suf- 
ficient equipment operating experience to demonstrate the reliabil- 
ity of the process. The field program demonstrated that the Pronk 
system is fully reliable at the commerical scale. The laboratory test- 
ing program showed that the fatigue properties of sulfur asphalt are 
equal to or better than conventional asphalt. A rapid and reliable 
field method of determining the sulfur/asphalt ratio and total binder 
content of the hot mix was developed and employed successfully 
during the field program. The bulk of this report consists of various 
test data in tabular and graphic form. 31 refs., 92 figs., 54 tabs. 


0308 Environmental Aspects 
REFER ALSO TO CITATION(S) 32191, 32413 


32237 (MANECON—8703) Gas plant sludge character- 
ization: pilot program. (MANECON Partnership, Manage- 
ment and Economic Consultants, Edmonton, Alberta 
(Canada)). Mar 1987. 255p. (CE—01221). Canadian Petrole- 
um Association, 3800 150 6th. Ave. S.W., Calgary, Alta., 
Canada T2P 3Y7; $25.00 CAN. 

Gas plant sludges are of diverse chemical composition and 
may contain significant concentrations of inorganic and organic 
contaminants. Procedures for the collection of representative sludge 
samples and subsequent analysis were evaluated by conducting a 
pilot testing program which is described in this document. The pro- 
gram included the sampling and analysis of three representative 
sludge types and one reclaimer bottom sample from a sour gas 
plant. These wastes were highly ranked with respect to their poten- 
tial for environmental concern. The results of this study show the 
benefits of quality assurance/quality control programs in assessing 
the reliability of reported analytical and toxicity testing results. 
Measures which should be applied to the characterization of gas 
plant sludges include collection of representative sludge samples 
followed by thorough homogenization prior to subsampling, col- 
lecting all sample duplicates for quality control purposes in the lab- 
oratory using a stainless steel or glass ladle while the sample is 
being vigorously stirred, duplication of at least 10% of the inorgan- 
ic and organic analyses internally and duplication also of the toxici- 
ty testing externally, analysis of blanks and suitable reference stand- 
ards with each batch of samples, and prior to organic analysis, spik- 
ing each sample with surrogate organic compounds which are rep- 
resentative of those found in gas plant sludges. 15 refs., 6 figs., 58 
tabs. 


0309 Artificial Stimulation 


32238 (DOE/MC/11076—2453) Physical and chemical 
characteristics of retorted and combusted western reference 
oil shale. Essington, M.E.; Spackman, L.K.; Harbour, J.D.; 
Hartman, K.D. (Western Research Inst., Laramie, WY 
(USA)). Nov 1987. Contract FC21- 86MC1 1076. 17I1p. 
NTIS, PC A08/MF A0O1;1. Order Number DE88008729/ 
JAW. 

Tight gas sands are a vast future source of natural gas. These 
sands are characterizd as having very low porosity and permeabil- 
ity. The main resource development problem is efficiently extract- 
ing the gas from the reservoir. Future production depends on a 
combination of gas price and technological advances. Gas produc- 
tion can be enhanced by fracturing. Studies have shown that many 
aspects of fracture design and gas production are influenced by 
properties of the rock matrix. Computer models for stimulation pro- 
cedures require accurate knowledge of flow properties of both the 
rock matrix and the fractured regions. In the proposed work, these 
properties will be measured along with advanced core analysis pro- 
cedures aimed at understanding the relationship between pore 
structure and properties. The objective of this project is to develop 
reliable core analysis techniques for measuring the petrophysical 
properties of tight gas sands. Recent research has indicated that the 
flow conditions in the reservoir can be greatly enhanced by the 
presence of natural fractures, which serve as a transport path for 
gas from the less permeable matrix. The study is mainly concerned 
with the dependence of flow in tight gas matrix and haled tectonic 
fractures on water saturation and confining pressure. This depen- 
dencey is to be related to the detailed pore structure of tight sands 
as typified by cores recovered in the Multi-Well experiment. 22 
refs., 34 figs., 9 tabs. 


32239 (DOE/MC/21119—2548-Vol.2) Stimulation model 
for lenticular sands: Volume 2, Users manual. Rybicki, E.F.; 
Luiskutty, C.T.; Sutrick, J.S.; Palmer, 1.D.; Shah, G.H.; To- 
mutsa, L. (Tulsa Univ., OK (USA)). Jul 1987. Contract 
AC21-84MC21119. 177p. NTIS, PC A09/MF A01;3. Order 
Number DE88001046/JAW. 












03 NATURAL GAS 
0309 Artificial Stimulation 






This User’s Manual contains information for four fracture/ 
proppant models. TUPROP1 contains a Geertsma and de Klerk 
type fracture model. The section of the program utilizing the prop- 
pant fracture geometry data from the pseudo three-dimensional 
highly elongated fracture model is called TUPROPC. The analo- 
gous proppant section of the program that was modified to accept 
fracture shape data from SA3DFRAC is called TUPROPS. TU- 
PROPS also includes fracture closure. Finally there is the penny 
fracture and its proppant model, PENNPROP. In the first three 
chapters, the proppant sections are based on the same theory for 
determining the proppant distribution but have modifications to 
support variable height fractures and modifications to accept frac- 
ture geometry from three different fracture models. Thus, informa- 
tion about each proppant model in the User's Manual builds on in- 
formation supplied in the previous chapter. The exception to the 
development of combined treatment models is the penny fracture 
and its proppant model. In this case, a completely new proppant 
model was developed. A description of how to use the combined 


treatment model for the penny fracture is contained in Chapter 4. 2 
refs. 

















































































































32240 (DOE/METC—88/0259) Western gas sands: 
Technology status report. (USDOE Morgantown Ener 
Technology Center, WV). Jan 1988. 37p. NTIS, PC A03/ 
MF A01;1; GPO Dep. Order Number DE88001019/JAW. 

Research on western gas sands is conducted by the US De- 
partment of Energy's Morgantown Technology Center to encour- 
age the development of very low permeability gas sands in the 
western United States. The current search is an outgrowth of earli- 
er Government research on tight sands in which nuclear and mas- 
sive hydraulics fracturing stimulations were tested without defini- 
tive results. Based on input from the gas industry, universities, and 
geologic and engineering consulting firms, activites were broadened 
to include fundamental research and development. Consequently, 
the focus of the research for the last several years has been on im- 
proving diagnostic instruments for evaluating reservoir and stimula- 
tion performances, interpreting geophysical and engineering data, 
and stimulation techniques. Intergrated geologic studies of three 
depositional basins that contain tight lenticular sandstone units have 
also been pursued as part of this new effort. To date, the following 
tentative conclusions have been formulated: The permeability of the 
tight gas sands can be as much as three to four orders of magnitude 
lower than that of conventional gas deposits. Nineteen western geo- 
logic basins and trends have been identified that contain significant 
volumes of tight gas. Gas resources in the priority geologic basins 
have been estimated as follows: Piceance Basin, 420 Tcf.; Greater 
Green River Basin, 4971 Tcf.; and Uinta Basin, 21 Tcf. The critical 
parameters for successfully developing tight sandstone resources 
are the presence of natural fractures within a reservoir and the ef- 
fective propped length of hydraulically induced fractures. Stimula- 
tion technology is presently insufficient to efficiently recover gas 
from lenticular, tight reservoirs. 15 refs., 14 figs., 3 tabs. 










































































































































32241 (PB—88-160882/XAB) Rock Creek methane from 
Multiple Coal Seams Completion Project - geologic and reser- 


Project. Volume 1. Topical report, March 1983-December 
1986. Boyer, C.M.; Briscoe, F.H.; Camp, B.S.; Koenig, 
R.A.; Malone, P.G. oo Corp., ‘Monroeville, PA. USS 
Technical Center). Dec 1986. 147p. NTIS, PC A07/MF 


AOl. 
See also Volume 2, PB—88-160890. 
Commercialization of coalbed methane, especially in the 
eastern United States, has been primarily limited to gas production 
from a single coal seam per well. The Multi-Seam project is a 
multi-year joiat venture investigating the combination of drilling, 
completion, sti:nulation, and production parameters required for the 
viable economic production of methane from shallow, multiple coal 
seams. Extensive geologic and reservoir characterization was per- 
formed during the early stages of the project to set the framework 
for evaluation of planned completion and production tests. Geolog- 
ic evaluation included stratigraphic and structural evaluation, espe- 
cially coal cleat, rock joint, coal-seam gas content, coal chemistry, 
and coal petrography. Reservoir evaluation included single- and 
two-phase hydrologic testing of the coal seam reservoirs using 
single- and multiple-well configurations and in-situ state-of-stress 
testing of the target coal seams and the boundary rock. 
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32242 Pee ean Creek methane from 


Multiple Coal Seams Completion Project - geologic and reser- 
voir characterization for the Multiple Coal Seams Completion 
Project. Volume 2. Topical report, March 1983-December 
1986. Boyer, C.M.; Briscoe, F.H.; Camp, B.S.; Koenig, 
R.A.; Malone, P.G. (USX Corp., Monroeville, PA. USS 
— Center). Dec 1986. 324p. NTIS, PC Al4/MF 
A 
See also Volume 1, PB—88-160882. 

Commercialization of coalbed methane, especially in the 
eastern United States, has been primarily limited to gas production 
from a single coal seam per well. The Multi-Seam project is a 
multi-year joint venture investigating the combination of drilling, 
completion, stimulation, and production parameters required for the 
viable economic production of methane from shallow, multiple coal 
seams. Extensive geologic and reservoir characterization was per- 
formed during the early stages of the project to set the framework 
for evaluation of planned completion and production tests. Geolog- 
ic evaluation included stratigraphic and structural evaluation, espe- 
cially coal cleat, rock joint, coal seam gas content, coal chemistry, 
and coal petrography. Reservoir evaluation included single- and 
two-phase hydrologic testing of the coal seam reservoirs using 
single and multiple well configurations and in-situ state-of-stress 
testing of the target coal seams and the boundary rock. 


32243 (SAND—87-2500C) Determining the minimum in 
situ stress from hydraulic fracturing through perforations. 
Warpinski, N.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1988. Contract AC04-76DP00789. 53p. (CONF- 

880697—1). NTIS, PC A04/MF AO1;1. Order Number 
DE88008334/JAW. 

From 2. international workshop on hydraulic fracturing; 
Minneapolis, MN, USA (15 Jun 1988). 

Hydraulic fracture stress measurements have been performed 
through perforations at depths from 1310 to 2470 m at the US De- 
partment of Energy's Multiwell Experiment site. The results of 
over sixty stress tests conducted through perforations have shown 
that small-volume hydraulic fractures generally provide an accu- 
rate, reproducible measurement of the minimum in situ stress. How- 
ever, unusual behavior can occur in some tests and techniques to 
evaluate the behavior are suggested. Unclear instantaneous shut-in 
pressures, which are found on occasional tests, are difficult to 
evaluate, but the problem appears to be a complex stress state; re- 
processing the data using log-log or other functions does not neces- 
sarily provide the correct stress value. The possible error in such 
tests should be assessed from the original pressure-time data and not 
the reprocessing techniques. Stress results show that the stress dis- 
tribution is dependent on lithology at this site; mudstones, shales 
and other nonreservoir rocks generally have a near-lithostatic 
stress, while sandstones have a considerably lower minimum stress 
value. 30 refs., 18 figs., 4 tabs. 








32244 (SAND—87-2510C)  litered-stress fracturing. 
Warpinski, N.R.; Branagan, P.T. (Sandia National Labs., 
Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 37p. OLE GPO Bb SPE—17533). NTIS, 
PC A03/MF_ AO0I;1 PO Dep. Order Number 
DE88006659/JAW. 

From Society of Petroleum Engineers Rocky Mountain re- 
gional meeting; Casper, WY, USA (11 May 1988). 

Altered-stress tress fracturing is a concept whereby a hydraulic 
fracture in one well is reoriented by another hydraulic fracture in a 
nearby location. The application is in tight, naturally fractured, an- 
isotropic reservoirs in which conventional hydraulic fractures par- 
allel the highly permeable natural fractures and little production en- 
hancement is achieved by conventional hydraulic fracturing. Al- 
tered-stress fracturing can modify the stress field so that hydraulic 
fractures propagate across the permeable natural fractures. A field 
test was conducted in which stress changes of 250 to 300 psi (1.7 to 
2.1 MPa) were measured in an offset well 120 ft (37 m) away 
during relatively small minifracs in a production well. These results 
show that stress-altered fracturing is possible at this site and others. 
Analytic and) finite element calculations quantify the effects of 
layers, stresses, and crack size. Reservoir calculations show signifi- 


cant enhancement compared to conventional treatments. 21 refs., 12 
figs., 3 tabs. 
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damage to natu- 

ral fractures caused by fracturing fluid polymers. Gall, B.L.; 

Sattler, A.R.; Maloney, D.R.; Raible, C.J. (Sandia National 

Labs., Albuquerque, NM (USA); National Inst. for Petrole- 
um and Energy Research, Bartlesville, OK (USA)). A 
1988. Contract AC04-76DP00789. 24p. (CONF-880573—2). 

From Society of Petroleum Engineers Rocky Mountain re- 


, WY, USA (11 May 1988 
Formation studies using ay dficistly fractured, low- 
iscosified ; 


cluded hydroxypropyl guar, hydroxyethyl cellulose, and xanthan 
gum. In contrast, polyacrylamide gels caused little or no 
in gas flow through cracked cores after liquid cleanup. Other com- 
ponents of fracturing fluids (surfactants, breakers, etc.) caused less 


conducted for the MWX. 24 refs., 4 figs., 7 tabs. 


32246 (SAND—87-3057C) Insights into natural gas pro- 
permeability reservoirs. 


Contract AC04-76DP00789. 16p. 
NTIS, PC A03/MF A01;1. Order Number DE88008808/ 
JAW. 

From Gas technology symposium; Dallas, TX, USA (13 Jun 
1988). 

Oa i a a a Nae 
low permeability sandstone reservoirs in the western United States 
as a result of the US Department of Energy's Multiwell Experiment 
(MWX). Three wells, between 110 and 215 ft (34-66 m) apart at 
depth have been drilled at a site southwest of Rifle, Colorado, in 
the Piceance Basin, where the Cretaceous-age Mesaverde lies at a 
depth of 4000 to 8250 ft (1220 to 2520 m). Activities have been 
conducted in the lowermost Corcoran-Cozzette marine sandstones 
and in the overlying paludal, coastal, and fluvial nonmarine inter- 
vals. Insights include: (1) the depositional environment controls res- 
ervoir morphology, size, internal structure, and natural fracturing; 
thus, it must be discerned in order to optimize completions and in- 
songs: behuipvele' peatbliiels <Q agli Shasta dag At ahah 
and mineralized are the dominant production mechanism in these, 
and probably most other, very tight reservoirs; (3) breakdowns and 
extended cleanup and test times are required for accurate reservoir 
assessment; (4) effectiveness of hydraulic fracturing appears limited 
by an anisotropic natural fracture system, high pressures, 
accelerated leakoff, and damage to the natural fracture system; and 
(5) in situ stress behavior varies with depth and li lithology, is com- 
plex , and significantly affects stimulation and gas production. 28 
refs., 6 figs., 2 tabs. 


0310 Legislation And Regulation 
REFER ALSO TO CITATION(S) 32204, 32205, 32206, 32207, 32235 


32247 (APUB—E88018) Decision E88018 dated March 


( . 
Utilities Board, Edmonton (Canada)). 18 “Mar 1988. 302p. 
(CE—01245). Public Utilities Board for the Province of Al- 
berta, 10055-106th St., 11th Floor, Edmonton, Alta., Canada 
T5J 2Y2; $N/C. 

Northwestern Utilities Limited (NUL), filed a General Rate 
Application (GRA). dated June 30, 1987 with the Alberta Public 
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Utilities Board for an Order or Orders of the Board: determining a 
rate base for the property of NUL used to provide service to the 
public, and fixing a fair return thereon, fixing and approving proper 
and adequate rates and methods of depreciation, amortization or de- 
pletion, fixing and approving just and reasonable rates, charges, or 
schedule thereof for natural gas utility service supplied to custom- 
ers within Alberta, giving effect to such part of any excess reve- 
nues received or losses incurred by NUL as may be due to any 
undue delay in the hearing and determining of the application, and 
such further and other Order(s) as may seem proper. In its applica- 
tion, NUL determined that the forecast revenue will be insufficient 
to yield a fair return in 1987 and 1988. In additon NUL is propos- 
ing to: adjust its accounting procedures so that revenue related to 
consumption unbilled at the end of each month will be booked as 
revenue in the current month; defer gas accounting in order to pass 
though the full benefits of deregulation of natural gas prices to sales 
customers; and terminate the Border Flowback Fund. The Board 
decided that the hearing of the GRA would proceed in two phases 
to examine the forecast total revenue requirements of NUL for the 
test years 1987 and 1988 and to examine NUL’S proposed rates, 
tolls: and charges to raise the total revenue requirements. The sub- 


mission, findings and results of this hearing are presented in this 
Siderands. 43 wae 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 32208 


32248 (OU/MS—7728) The optimal design of natural gas 
pipelines. Debanne, J.G. (Ottawa Univ., Ontario (Canada). 
Dept. of Management Science). Aug 1977. 39p. (CE— 
01342). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3.40 CAN minimum. 

The design of pipelines can be approached at the detailed 
level of compressor station design, the spacing of stations along the 
pipeline, and the optimal mix of power and looping over time, 
given a forecast of demand along the route and of gas supply avail- 
able. The approach adopted in this paper is to design idealized 
pipelines at a higher level of aggregation, without losing sight of 
the dominant physical and economic factors affecting pipeline eco- 
nomics. This is done in four parts: the gas flow equation, the horse- 
power equation, the gas compressibility and temperature equations, 
and the optimal design of new gas pipelines. This paper is a further 
attempt at improving the realism of optimal macro-design of gas 
pipelines, aimed at increasing the accuracy and reliability of trans- 
portation cost estimates and construction cost estimates in regional 
planning studies. The methodology developed may profitably be 
adapted to the detailed design of gas pipelines, in particular the op- 
timal gas pipeline expansion algorithm and the analytic treatment of 
heat loss effects along a gas pipeline. The need for a more rigorous 
treatment of heat loss effects arose in the process of devising the 
optimal pipeline expansion algorithm; this methodology may also 
prove valuable for the design of pipelines in the Arctic where heat 
exchange effects with the perma-frost have important operational 
and environmental considerations. It is concluded that the costs of 
transportation along the links of a gas supply distribution planning 
model can validly be estimated by determining the optimal 
throughput for the appropriate pipe diameter of idealized pipeline 
links as presented in this paper. 14 refs., 1 tab. 


32249 (PB—88-160080/XAB) Interior gas-pipig systems: 
building-codes analysis. Topical report, December 1983-De- 
cember 1985. Luebs, D.; Liebl, J.; Torbin, R. (NAHB Re- 
search Foundation, Inc., Upper Marlboro, MD (USA)). Jun 
1987. 127p. NTIS, PC ‘A07/MF A0l. 

In the United States there are over 14,000 local jurisdictions 
that can issxe permits for natural gas installations, each potentially 
having its own version of a fuel code. Enforcement and interpreta- 
tion of these codes is left to the local piping inspector. There has 
been a move toward unifying the United States code situation with 
the use of national model codes. There are five such codes which 
are being used on a regional basis in some form. The lack of uni- 
formity of gas codes complicates the code-change mechanism when 
new piping products are introduced. The introduction of new gas- 
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piping products will require the coordinated efforts of GRI, AGA, 
and the gas industry. GRI must help establish reasonable product 
standards to which independent testing labs can certify new piping 
systems. 


0330 Properties 
REFER ALSO TO CITATION(S) 32227 


$2250 (PB—88-169719/XAB) Oxide-bound transition 
metal complexes for methane activation. Annual report, Sep- 
tember 1, 1986-. 31, 1987. Schwartz, J. (Princeton 
Univ., NJ (USA). Dept. of Chemistry). 23 Oct 1987. 11p. 
NTIS, PC A03/MF AO0O1. 

New methodology was developed for a model oxidation 
system for directly converting rhodium bis(allyl) or rhodium dihy- 
dride complexes to dioxygen or ozone adducts. Rhodium(oxygen) 
complexes and rhodium(ozone) complexes were prepared on either 
alumina or silica. Iridium analogs were prepared on silica. A series 
of heteropolyoxy anionic (HPA) complexes of rhodium was pre- 
pared involving both di(carbonyl) and dioxygen adducts. A crystal 
of TiO. was prepared for surface studies and excellent UPS data 
for deposition and chemical transformations of organorhodium 
compounds was obtained. Angular-dependent UPS spectroscopy is 
being developed to enable UHV techniques to assist in structural 
characterization of complexes on oxide surfaces. 


0340 Combustion 


REFER ALSO TO CITATION(S) 34272, 34274, 34275 


32251 (CU/ME—011982) The efficient utilization of low 
heating value fuels. Final report. Karim, G.A. (Calgary 
Univ., Alberta (Canada). Dept. of Mechanical Engineering). 
Jan 1982. 148p. (CE—01263). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The report presents the results of a number of projects that 
were carried out in parallel to establish the nature of the processes 
that control the combustion of lean mixtures of gaseous fuels in air 
(methane and low Btu gas) and the role of the presence of signifi- 
cant concentrations of inert gases, notably nitrogen and carbon di- 
oxide. This continuing work has the ultimate aim of finding ways to 
enhance the flammability of such lean mixtures, such as by addition 
of hydrogen, and the efficient utilization of low heating value of 
gaseous fuels. Some of the factors considered included combustion 
thermodynamics and chemical kinetics, the flammability limits of 
fuel mixtures, the role of fluid mechanics and turbulence, mixture 
stratification, the role of the presence of some hydrogen with the 
fuel and the potential for catalytic effects. The report also presents 
some aspects of the performance of a simple burner that appears to 
have superior flame characteristics. 39 refs., 59 figs., 9 tabs. 


32252 Seer Gas Appliance Technology 
Center: Annual report, January-December 1986. Haas, C.L. 
(American Gas Association Labs., Cleveland, OH). Aug 
1987. 82p. NTIS, PC A05/MF A0O1. 

See also report dated Dec 84, PB—85-219640. 

The report reviews the activity during the fourth year of 
Gas Research Institute's Gas Appliance Technology Center pro- 
gram. Work on gas appliances involved a conceptual table-top 
multi-function oven, development of an indirect-fired conveyor 
oven, and performance comparisons of smooth cooktops. Perform- 
ance-evaluation methods for commercial ovens were evaluated. 
Design improvements were made to a direct-fired conveyor oven 
and a pulse-combustion deep-fat fryer. Performance of common 
vents were studied, and a device was designed to allow incorpora- 
tion of appliances with positive vent pressures into such systems. 
Standards-related work included draft-hood capacities, flexible cor- 
rugated-connector corrosion, and sediment trap efficiencies. Heat- 
ing-related work comprised conceptual design of a vented base- 
board heater and a centralized heat-transfer fluid system. 
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$2253 (PB—88-168380/XAB) Basic research on natural 
gas combustion phenomena. Annual report, June 1986-August 
1987. Frenklach, M.; Gardiner, W.C. (Pennsylvania State 
Univ., University Park (USA). Davey Lab.). 15 Sep 1987. 
82p. NTIS, PC A05/MF A0O1. 

See also PB—87-213153. 

The objective of the research is to develop a universal chem- 
ical kinetic model for the combustion and ignition of methane (and 
mixtures of methane with other gases, mimicking the composition 
of natural gas) in terms of elementary chemical reactions with rates 
specified as functions of temperature and pressure. During the past 
year the authors completed data analysis on methyl-radical profiles 
during the shock-initiated ignition of methane-oxygen mixtures, in- 
cluding the pressure-based ignition histories in the same runs; com- 
piled a revised mechanism for methane combustion and completed 
a first round of joint parameter optimization on the mechanism 
using the new CHs profiles and older methane-ignition data; and 
brought the frequency-doubled c-w dye lasers into operation at the 
two facilities. 


32254 High-pressure late cycle direct injection of natural 
gas in a rail medium speed diesel engine. Wakenell, J.F.; 
O'Neal, G.B.; Baker, Q.A. Warrendale, PA; Society of 
Automotive Engineers (1987). 9p. (CONF-871142—). Socie- 
ty of eae Engineers, 400 Commonwealth Dr., War- 
rendale, PA 15096. 

Rae International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872041. 

The performance of an Electro-Motive Division (EMD) 
567B, two-cylinder locomotive research engine, when operated on 
high-pressure/late-cycle injection of natural gas, is presented in this 
paper. A redesign and fabrication of the fuel system was undertak- 
en to facilitate the consumption of natural gas. A small percentage 
of No.2 diesel fuel (DF-2) was used to ignite the natural gas. 
Engine performance, while running natural gas, resulted in match- 
ing rated speed and power with slightly lower thermal efficiency. 
Full power was achieved with a ratio of 99 percent natural gas and 
1 percent diesel fuel. However, at high natural gas to diesel fuel 
ratios, audible knock was detected. The primary objective of the 
project was to establish technical feasibility of, and basic technolo- 
gy for, operating medium-speed rail diesel engines on high-pressure 
natural gas. Secondary objectives were to attain adequate engine 
performance levels for rail application, develop a system oriented 
toward retrofit of in-service locomotives, and realize any potential 
improvements in thermal efficiency due to use of the high-pressure/ 
late-cycle approach. 


04 OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 32048 
0401 Reserves And Exploration 


REFER ALSO TO CITATION(S) 32259 


32255 (DOE/MC/11076—2456) Oil shale resonances of 
the Green River formation in the northeastern part of the 
Green River Basin, Wyoming. Trudell, L.G. (Western Re- 
search Inst., Laramie, WY (USA)). Mar 1988. Contract 
FC21-86MC11076. 34p. NTIS, PC A03/MF A01;1. Order 
Number DE88009008/JAW. 

Oil shale resource data are provided for a 1300-square mile 
area around Farson, Wyoming. The data were derived from analy- 
ses of samples from 14 core holes drilled by the US Bureau of 
Mines and the Department of Energy, plus 4 core holes drilled by 
private companies. Fischer assay oil yield data for nine stratigraph- 
ic resource units are tabulated, correlated, and contoured to pro- 
vide an assessment of shale oil potential in the area. Oil shale re- 
sources in the northeastern part of the Green River Basin occur in 
the Laney Member and the upper part of the Wilkins Peak Member 
of the Eocene Green River Formation. A total in-place shale oil re- 
source of 137 billion barrels was calculated for the area. Four strati- 
graphic resource units have average oil yields of 12 to 20+ gallons 
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per ton within the area of investigation, and in some parts a section 
up to 275 feet thick averages as much as 15.9 gallons per ton. The 
thickness of overburden on the richest resource unit ranges from 
about 250 to 1200 feet. The resources appear to be best suited for 

rte by some form of in situ process. 17 refs., 33 figs., 3 


0402 Site Geology And Hydrology 


REFER ALSO TO CITATION(S) 32266 






32256 (SPG—OF977) Cretaceous oil shale potential of 
the Prairie provinces, Canada. Macauley, G. (Institute of 
Sedimen and Petroleum Geology (Canada)). Feb 1984. 
6lp. (CE—01468). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, , Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Samples obtained from oil shale beds of the Upper Creta- 
ceous Boyne and Faval Formations across the Prairie provinces 
were analyzed for total organic carbon (TOC) and subjected to py- 
rolysis. Samples from Saskatchewan and Manitoba were analyzed 
mineralogically by X-ray diffraction. Both oil shale zones are ther- 
mally immature, and have not been petroleum source rocks across 
the Prairie provinces, except for an area of low maturity in western 
Alberta. Samples over most of the area contain up to 4% organic 
carbon which is derived from humic kerogen; above that, total or- 
ganic carbon values ranging to 10% are provided by the addition 
of sapropelic kerogen. Hydrocarbon yields on proylsis increase 
where sapropel predominates. Two areas of optimum hydrocarbon 
yield can be mapped in Saskatchewan where average TOC values 
may range up to 10% with average hydrocarbon recoveries anti- 
cipted in excess of 40 to 50 kg/t from both the Boyne and Faval 
Formations. Lithologically almost identical, both oil shale zones 
contain inversely related proportions of a quartz-clay-feldspar mode 
and a second mode dominated by calcite. Kerogen content in- 
creases to a maximum where the modes are essentially equal, or 
where calcite dominates slightly, but then decreases as pure lime- 
stone is approached. Numerous secondary minerals are present. Ox- 
idation minerals are common and are enigmatic to the preservation 
of the kerogen; whether such minerals were formed by alteration 
during deposition and lithification or are weathering products in 
not readily evident. 14 refs., 13 figs. 


0403 Drilling, Fracturing, And Mining 
32257 (EGG—2517) Oil shale mining and material han- 
assessment: Volume Knutson, 


dling technology 

C.F.; Smith, R.P.; Dodds, J.; Toth, W.J.; McCarthy, H.E.; 
Clayson, R.L.; Russell, P.L. (EG and G ‘Idaho, Inc., Idaho 
Falls (USA)). Mar 1988. Contract AC07-76ID01570. 144p. 
NTIS, PC 10/MF A01;1; GPO Dep. Order Number 
DE88008226/JAW. 

This second volume of the Oil Shale Mining and Material 
Handling (M and MH) Technology Assessment is composed of four 
appendixes to Volume 1. Appendix A provides a description of the 
types of oil shales found in the United States. Appendix B offers 
details about the economics discussed in Sections 3 and 6 of 
Volume 1. Appendix C provides additional information on the 
prioritization results discussed in Section 7 of Volume 1. Appendix 
D is a bibliography compiled during the literature searches that 
were conducted by the authors of the assessments; this bibliography 
has been transferred to microfiche and attached to the back cover 
of this volume. 50 refs., 28 figs., 39 tabs. 


(EGG—2517-Vol.1) Oil shale mining and material 
handling techology assessment: Volume 1 of 2. Knutson, 
C.F.; Smith, R.P.; Dodds, J.; Toth, W.J. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Mar 1988. Contract ACO07- 
761D01570. 126p. 

This assessment was requested in order to analyze research 
needs and opportunities in oil shale mining and material handling 
(M and MH) technology. In addition, this assessment suggests areas 
of M and MH research that may warrant DOE support. Part of the 
assessment provides a review of costs assoicated with M and MH 
and production of shale oil. A major portion of this document (Sec- 
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tion 4) reviews available M and MH technologies, including me- 
chanical mining machines. Information was obtained through litera- 
ture searches; attendance at symposia; and discusions with person- 
nel in academia, government agencies, and the mining industry. 
Based on the information obtained, 58 M and MH research needs/ 
opportunities were identified. The needs/opportunities were then 
presented to a committee of industry representatives, the probable 
users of successful research. These representatives prioritized the 
research needs/opportunities and suggested areas of research for 
DOE support. 120 refs., 24 figs., 35 tabs. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 32265, 32270 


(GS—071985) A review of oil shale investigations 
in Australia with comparisons to Canada synfuel development. 
Macualey, G. (Geological Survey of Canada, Ottawa, On- 
tario). Jul 1985. 3lp. (CE—01302). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 

A continuing knowledge of Australia oil shale developments 
will be most beneficial to Canada for development of those Canadi- 
an oil shale deposits which are comparable to Australian ones. A 
reversal of water content across the Australian-Canadian compara- 
ble oil shales will restrict the direct application of retorting results 
across the otherwise similar deposits. The Canadian deposits at 
Albert Mines, New Brunswick, is now at the point where a slot cut 
should be mined and larger scale retorting attempted. Much greater 
detail of lithotope and ore distribution could thus be obtained. The 
proposed pilot plant, co-reporting with high sulphur coal, should 
encompass these concerns. All Canadian oil shale deposits are lack- 
ing in geolog definition because of minimal coring efforts to date. 
On the basis of a synfuels development, Canadian efforts probably 
exceed those of Australian by a significant margin because of the 
construction of two oil sands plants which reduce considerably Ca- 
nadian dependence on offshore crude. Canadian oil shale investiga- 
tons match those of Australia in characterization of the oil shales 
and of pyrolyzed oil but severly lag those of Australia in retorting 
and upgrading. 19 refs., 1 fig., 4 tabs. 


32260 (PRI—19835) Laboratory simulation of steam 
drive process. Ma, V.; Maini, B.B.; Okazawa, T. (Petroleum 
Recovery Inst., Calgary, Alberta (Canada)). Jun 1984. 42p. 
(CE—01119). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

A scaled physical model representing one-twelfth of an in- 
verted seven-spot flooding pattern was used to study the various 
mechanisms of the steam drive process. It consisted of an injection 
and a production well, the main oil producing zone, the overbur- 
den, and the underlying rock. The sides of the model were insulat- 
ed with thermal insulation, and the apparatus was designed to oper- 
ate at pressures close to atmospheric and temperatures from 25.0°C 
to 130.0°C. A two-dimensional interpolation program was used to 
generate temperature distribution profiles in horizontal and vertical 
cuts of the model, and the resulting profiles clearly demonstrated 
the gravity override of steam during the experiment. The effects of 
steam injection rate and steam quality on oil recovery, oil-steam 
ratio, steam zone volume, and temperature distribution were exam- 
ined, as well as residual oil saturation in steam, hot water, and cold 
water zones. Results showed there was an optimum injection rate 
for efficiently displacing the crude oil to a low residual saturation 
while reducing the heat losses from the reservoir. It also showed 
that high-quality steam reduced the steam zone residual oil satura- 
tion more significantly than low-quality steam. Energy balance and 
thermal efficiency analyses are presented in order to provide a 
cross check to verify the validity of the results. 7 refs. 
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32261 (UCRL—97719) Pyrolysis of Sunnyside (Utah) tar 
sand: Characterization of volatile compound evolution. Reyn- 
olds, J.G.; Crawford, R.W. (Lawrence Livermore National 
Lab., CA (USA)). Jun 1988. Contract W-7405-ENG-48. 
29p. (CONF-880604—2). NTIS, PC A03/MF A01;1; GPO 
Dep. Order Number DE88005217/JAW. 

From Joint meeting of the 195th national meeting of the 
American Chemical Society and the 3rd Chemical Congress of 
North America; Toronto, Canada (5 Jun 1988). 

Sunnyside (Utah) tar sand was subjected to programmed 
temperature pyrolysis and the volatile products were detected by 
tandem on-line mass metry (MS/MS) in real time analyses. 
A heating rate of 4{degree}C/min from room temperature to 
900{degree}C was employed. Evolution of hydrogen, light hydro- 
carbons, nitrogen-, sulfur- and oxygen-containing compounds was 
monitored by MS or MS/MS detection. Evolution of volatile or- 
ganic compounds occurred in two regimes: 1) low temperature 
(maximum evolution at 150 to 175{degree C), corresponding to en- 
trained organics, and 2) high temperature (maximum evolution at 
440 to 460{degreeC), corresponding to cracking of large organic 
components. Pyrolysis yields were dominated by the evolution of 
light hydrocarbons. Alkanes and alkenes of two carbons and higher 
had temperatures of maximum evolution at approximately 
440{degree}C, and methane at approximately 474{degree}C. Aro- 
matic hydrocarbons had temperatures of maximum evolution slight- 
ly higher, at approximately 450{degree}C. In general, H{sub2}, 
CO, and CO{sub2} exhibited evolution associated with hydrocar- 
bon cracking reactions, and high temperature evolution associated 
with mineral decomposition, the water-gas shift reaction, and gasifi- 
cation reactions. Compared to other domestic tar sands, the gas 
evolution relected more mineral decomposition character for Sun- 
nyside tar sand. 26 refs., 6 figs., 3 tabs. 


32262 (UCRL—98233) Study of gas evolution during oil 

shale pyrolysis by TQMS [triple quadrupole mass spectrome- 

ter]. Oh, M.S.; Coburn, T.T.; Crawford, R.W.; Burnham, 

A.K. (Lawrence Livermore National Lab., CA (USA)). Feb 
1988. Contract W-7405-ENG-48. 9p. (CONF-880589—1). 

vg PC A02/MF AOl. Order Number DE88008893/ 
AW. 

From International conference on oil shale and shale oil; 
Beijing, China (16 May 1988). 

Real-time gas evolution during pyrolysis of two Green River 
Formation (Colorado) oil shales, one eastern US Devonian shale, 
and two Chinese shales was monitored using a triple quadrupole 
mass spectrometer (TQMS). We calculated kinetic parameters for 
hydrocarbon generation. For water, carbon oxides, and sulfur 
gases, we compared evolution profiles and identified the organicin- 
organic precursors of each species. We also monitored nitrogen- 
and sulfur-containing naphtha components. Hydrocarbon gas pro- 
files, except for CH, are similar for all shales, and their rates of 
evolution reach a maximum at around the temperatures of maxi- 
mum oil evolutions. The evolution profiles for He, CHz, CO, and 
CO:, at high temperatures are affected by the amount of char re- 
maining in shale, carbonate minerals, and the water-gas shift reac- 
tion. The water profile, in general, consists of waters from surface 
dehydration, kerogen pyrolysis, and mineral dehydration. Mineral 
dehydration was the dominant water source for all shales, but the 
temperature ranges for the major water peak varied because of 
widely different mineral composition. Chinese shales evolved much 
more water than U.S. shales. Major differences between shales 
were seen in the sulfur gases. 17 refs., 4 figs., 3 tabs. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 32255, 32261, 32262, 35015 


32263 (AU/C—1984) Chemical stabilization of the polar 
fractions of petroleum for study by field ionization mass spec- 
(Alberta Univ., Edmonton (Canada). Dept. of 
Chemistry). 1984. 103p. (CE—01136). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 
A method has been developed for the separation of the sul- 
fide class of compounds from fossil fuels that consists of selectively 
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oxidizing the sulfides to sulfoxides followed by silica gel chroma- 
tography to separate the polar sulfoxides. Reduction of the sulfox- 
ides with LiAIH, in dioxan followed by silica gel chromatography 
results in sulfides of high purity and approximately in quantitative 
yield. The initial oxidation step is critically important to achieve the 
appropriate selectivity and high yield. Oxidation proceeds smooth- 
ly, oxidizing all sulfides equally well, not oxidizing thiophene 
sulfur, and with minimal side reactions. The procedure was opti- 
mized using Athabasca bitumen; however, it is applicable to any 
fossil fuel mixture. Oxidation of the thiophenes to their correspond- 
ing sulfones with hydrogen peroxideacetic acid is a convenient 
method for the isojation of thiophenes from fossil fuels. The sul- 
fones are polar and are easily spearated from the mixture by silica 
gel chromatography. The thiophenes are regenerated by reduction 
with LiA1H, and purified by silica gel chromatography. The result- 
ing thiophene concentrate is chromatographed on alumina into sev- 
eral fractions differing in the average number of aromatic rings. 
The unoxidized saturatearomatic hydrocarbon fraction, now free of 
sulfur compounds, is subjected to a similar chromatographic proce- 
dure to separate these two classes. The synthesis, and therefore full 
structural elucidation, of the Cis member of the terpenoid-sulfides 
has been started and considerable progress has been made. 23 refs., 
51 figs., 5 tabs. 


32264 (AU/C—830331) Chemical stabilization of the 
polar fractions of petroleum for study by field ionization mass 

. Study of the sulfoxides, quinolones and fluoren- 
ols in the most polar portion of the maltene fraction of Atha- 
basca bitumen. Montgomery, D.S.; Elbrink, C. (Alberta 
Univ., Edmonton (Canada). Dept. of Chemistry). 31 Mar 
1983. 122p. (CE—01124). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

A survey of the chemical types present in the polar fraction 
of Athabasca maltene revealed the presence of three prominent ho- 
mologous series of sulfoxides, C/sub n/H sub 2n-2SO, C/sub n/H/ 
sub 2n-4/SO and C/sub n/H/sub 2n-6/SO. The volatile members of 
these series have been studied to determine the chemical structure 
and stereochemistry of the leading members of the terpenoid sulfox- 
ides to provide new series of biological markers for geothermal 
studies and compounds of more appropriate thermal stability to 
monitor new approaches to refining and upgrading. Of the three 
oxygen-containing homologous series found to be present, C/sub n/ 
H/sub 2n-18/O, C/sub n/H/sub 2n-24/O and C/sub n/H/sub 2n- 
16/O, the volatile members belonging to the C/sub n/H/sub 2n-16/ 
O were studied in detail and shown to consist of a series of fluoren- 
ols in which the substitutent in the 9 position extends out to Cy. 
Mass spectral evidence was also found for methyl substitution on 
the ring system. Of the various nitrogen- and oxygen-containing 
species, the elemental composition of the homologous series C/sub 
n/H/sub 2n-11/NO was confirmed by high resolution mass spec- 
trometry and tentatively assigned to a series of quinolones. The 
concentration of these nitrogen compounds and the sulfoxides have 
been found to be extremely variable within the same oil sand 
quarry, reflecting subtle changes in the biological source material. 
No relation between the concentration of the acids and sulfoxides 
has been found which might be related to the oxygen potential of 


the water during the deposition of the bitumen. 9 refs., 76 figs., 
3tabs. 


32265 (DOE/FE/60177—2418) Emissions from 10-ton 
retort test S80 using a western oil shale. Nordin, J.S.; Bie- 
zugbe, G.B.O. (Western Research Inst., Laramie, WY 
(USA)). Sep 1986. Contract FC21-83FE60177. 30p. NTIS, 
PC A03/MF AO0l;1; GPO Dep. Order Number 
DE87013642/JAW. 

Process off-gas from a simulated modified in situ oil shale re- 
torting test using oil shale from the Anvil Points Mine near Rifle, 
Colorado, was found to contain aluminium, boron, barium, calcium, 
copper, iron, potassium, lithium, managanese, magnesium, nickel, 
molybdenum, sodium, phosphorus, silica, strontrium, vanadium, 
zinc, ammonia, hydrogen sulfide, and various hydrocarbon species. 
Cobalt, chromium, lead, antimony, selenium, and thorium were de- 
tected in the raw and spent shales but not in the gas emissions. The 
concentrations of metals, especially metal particulates, varied con- 
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siderably during the course of the retorting test, which was per- 
formed in the Western Research Institute 10-ton retort at Laramie, 
Wyoming. Elemental closure was difficult to demonstrate because 
of the large variance in gas trace metal emissions during the course 
of the four-day test. 11 refs., 2 figs., 14 tabs. 


32266 

Boas oil shale, Southampton Island, 

Macauley, G. (Institute of Sedimentary and Petroleum Ge- 
ology (Canada)). 1986. 15p. (CE—014;0). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Fourteen samples, collected at three surface locations, were 
analyzed geochemically by Rock-Eval pyrolysis. X-ray diffraction 
was used to determine relative mineral compositions for all samples. 
Macerals were identified by reflected light microscopy and gas. 
Chromatography of the solvent extract fraction provided initial 
qualification of the petroleum products. The Boas oil shales are im- 
mature marine saproelic (amorphous) limestones, wherein the or- 
gainc matter is almost entirely matrix bituminite. Hydrogen and 
oxygen indices average 565 and 65 respectively. Yield ratios, ap- 
proximately 5.8 kg/tonne/% total organic carbon (TOC), are 
slightly lower for TOC content below 5%. Low maturation levels 
are confirmed by gas chromatography of the solvent extract satu- 
rate fractions. Optimum yields in excess of 80 kg/tonne, and up to 
134 kg/tonne, can be obtained from an uppermost laminated unit, 
approximately 25 cm thick, within which TOC ranges from 10 to 
20%. Yields are generally below 40 kg/tonne in the lower part of 
the oil shale interval where non-organic limestones interbed with 
poorer quality oil shales. There does not appear to be sufficient 
thickness of high yield strata to be economically attractive. 16 refs., 
4 figs., 3 tabs. 


pe (UCRL—97720) Characterization of nickel and va- 
nadium compounds in tar sand bitumen by ero 
quantitation and size exclusion 
element specific detection. Reynolds, J.G.; Jones, E.L.; pa 
nett, J.A.; Biggs, W.R. (Lawrence Livermore National 
Lab., CA (USA); Chevron Research Co., Richmond, CA 
(USA)). Feb 1988. Contract W-7405-ENG-48. 17p. (CONF- 
880604—7). NTIS, PC A03/MF AO1 - 03/MF AOl: 1; GPO 
Dep. Order Number DE88006623/JAW. 

From Joint meeting of the 195th national meeting of the 
American Chemical Society and the 3rd Chemical Congress of 
North America; Toronto, Canada (5 Jun 1988). 

Previously, we have examined the Ni and V in heavy crude 
oils, residua, and processed products by several metal speciation 
techniques to ascertain molecular structure and processing behav- 
ior. Two classes of metal compounds were found{--}metallopetro- 
porphyrins and metallo-nonporphyrins{—-}each having unique reac- 
tivity during processing. In efforts to better understand the binding 
of metals in the oil medium, we have now examined Ni and V in 
tar sand bitumens. The bitumen was solvent extracted from the 
sand matrix and was separated by column chromatography to quan- 
titate petroporphyrin content. The petroporphyrin contents ranged 
from virtually none to over 36% of the total metals. Asphalt Ridge 
(Utah) has primarily Ni petroporphyrins; Big Clifty (Kentucky) and 
Athabasca (Canada) have primarily V petroporphyrins; Arroyo 
Grande and McKittrick (California) have roughly equal amounts of 
both types; and Sunnyside (Utah) has virtually none of either. Size 
characteristic profiles (SEC-HPLC-ICP) were generated for the ex- 
tracted bitumens. The profiles are generally bimodal in shape and 
resemble several different specific heavy crude oils and residua. For 
examples, Arroyo Grande and McKittrick appear to be similar to 
Kern River (California) 650{degree}F+ residuum, while Athabasca 
resembles Morichal (Venezuela) 650{degree}F+ residuum. These 
results will be discussed in terms of generalized profile and petro- 
porphyrin behavior. 23 refs., 3 figs., 3 tabs. 
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0406 Direct Uses And By-products 


32268 (RPC—MDP8231) Design concepts and prelimi- 
nary economics for coal/oil shale combustion retort systems. 
(Research and Productivity Council, New Brunswick 
(Canada)). 4 Apr 1982. 88p. (CE—01497). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, _Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

New Brunswick has appreciable fossil-fuel reserve potential, 
particularly in oil shales and to a lesser extent in high-sulfur coal. 
Each of these resources on their own, however, has problems 
which could restrict their development. To offset these problems it 
is proposed that coal and oil shale resources can be used together 
to overcome these difficulties and effect an attractive, economically 
viable, energy recovery system. One way is o use coal/oil shale 
blends, rather than the more conventional coal/limestone mixtures, 
as feed to fluid-bed combustors for steam generation. The sulfur 
from the coal is fixed on the spent shale, with the shale combusti- 
bles contributing to thermal output. Similarly, oil shale can be used 
in place of limestone as a combustion scrubber medium to clean 
emissions from existing conventional coal-fired plants. Several sce- 
narios for the co-use of high-sulfur coal and oil shale are proposed 
in this report. All involve recovery of energy from oil shale as 
steam or a combination of steam recovery plus liquid refineable 
fuels. Estimated capital and operating costs are provided for three 
options: a new plant with either coal/oil shale fluid-bed combus- 
tion, or coal/spent oil shale fluid-bed combustion with oil shale re- 
torting, or retrofitting the conventional coal-fired Dalhousie Plant 
No. 2 with an oil shale combustion scrubber. The costs of these 
plants are contrasted with costs for conventional limestone scrub- 
bers and coal/limestone fluid-bed combustion. 12 figs., 32 tabs. 


0408 Marketing And Economics 
REFER ALSO TO CITATION(S) 32186, 32258 
0409 Waste Research And Management 


32269 (HBBT—EC90368) A study of rotary kiln inciner- 
ation of oily sand wastes. (Hardy BBT Ltd., Edmonton, Al- 
berta (Canada)). Oct 1986. 62p. (CE—01086). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

This report describes a source emission survey and study of 
the disposal of oily wastes using rotary kiln incineration. A test 
burn was conducted of oily sand waste generated from Esso’s Cold 
Lake facility. The primary objective was to evaluate the perform- 
ance and environmental acceptability of rotary kiln incineration as a 
disposal method for oily wastes. During the emission survey, repre- 
sentative samples of the oily wastes from Esso’s ecology pits were 
incinerated and the emissions of particulates, sulphur oxides, nitro- 
gen oxides, hydrogen chloride and chlorine determined. Samples of 
the oily waste, residual ash and particulate emissions were collected 
and analyzed for characterization. Rotary kiln incineration of oily 
waste from the heavy oil industry shows promise. The combustion 
process works well, is controllable, and the residual ash generated 
has potential for appropriate landfill dispoal. The incinerator does, 
however, require modification in design to comply with contami- 
nant emission standards. 6 figs., 15 tabs., 13 illus. 


0410 Environmental Aspects 


32270 (DOE/MC/11076—2458) Groundwater studies at 
Rio Blanco Oil Shale Company's retort 1 at Tract C-a. 
Nordin, J.S.; Poulson, R.; Hill, S.; Suthersan, S. (Western 
Research Inst., Laramie, WY (USA)). Nov 1987. Contract 
FC21-86MC11076. 68p. NTIS, PC A04/MF AO1;1. Order 
Number DE88009218/JAW. 

Western Research Institute has continued to assess ground- 
water at the site of the 1981 modified in situ oil shale retorting tests 
at Federal Prototype Lease Trace C-a near Rifle, Colorado. The 
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organic constituents, the toxicology, and the microorganisms associ- 
ated with the groundwater are discussed in this report. 22 refs., 17 
figs., 15 tabs. 


05 NUCLEAR FUELS 


32271 (DOE/NFC—88/1) Nuclear Fuel Cycle: A current 
awareness bulletin. Ri A.C. (ed.). (USDOE Office of 
Scientific and Technical Information, Oak Ridge, TN). Jan 
1988. 48p. NTIS, PC A03/MF A0l;1. Order Number 
DE88008254/JAW. 

Nuclear Fuel Cycle (NFC) announces on a monthly basis 
the current worldwide information available on all aspects of the 
fuel cycle except in-reactor properties and performance of fuels and 
the management of radioactive wastes. This publication contains 
the abstracts of DOE reports, journal articles, conference papers, 
patents, theses, and monographs added to the Energy Data -Base 
(EDB) during the past month. Also included are other US informa- 
tion obtained through acquisition programs or interagency agree- 
ments and international information obatained through the Interna- 
tional Energy Agency’s Energy Technology Data Exchange, the 
International Atomic Energy Agency's International Nuclear Infor- 
mation System, or government-to-government agreements. 


0501 Reserves, Exploration, And Mining 
REFER ALSO TO CITATION(S) 32373 


32272 (CANMET-SS—1, pp 99-109) Uranium. Ritcey, 
G. Dec 1983. NTIS (US Sales Only), PC A07/MF AOl. 
Order Number DE88780077/JAW. 

In Minerals, metals and mining technologies. Minerals proc- 
essing-research and development. 

A brief description of uranium processing, and tail- 
ings research and technology is given for the Canadian nuclear in- 
dustry. 


32273 (INFO—0164) Comparison of radon and thoron 
daughter behaviour in two uranium mine envi- 
ronments. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada); DSMA Atcon Ltd., Toronto, Ontario (Canada)). 
Sep 1985. 148p. NTIS (US Sales Only), PC A07/MF AO1. 
Order Number. DE88701927/JAW. 

Measurements were made of aerosol concentration and size 
distribution in 5 locations downstream of working areas in two Ca- 
nadian uranium mines which use track and trackless mining meth- 
ods. In the track mining area the aerosol concentration ranged from 
3x10* to 7x10*cm*, averaging 5x10‘cm*. The highest values were 
associated with the passage of diesel equipment. The count median 
diameter of the aerosol varied from 32 to 94 nm, with the smaller 
sizes associated with the presence of diesel exhaust. The activity 
median diameter was measured for radon and thoron daughters in 
each environment. In the track mine the diameter of #4*Po, 2"*Pb, 
214Bi averaged 54, 50, 54 nm respectively, and of *!*Pb averaged 70 
nm. In the trackless mine, these diameters were 73, 70, 85 and 100 
nm, respectively. The activity median diameter in terms of radon 
Total Potential Alpha Energy was found to be 89 nm. 


32274 (INFO—0167-1) Determination of the contribution 
of long-lived dust to the committed dose equivalent received 
by uranium mine and mill workers in the Elliot Lake area. 
Volume 1 - report. Duport, P.J.; Edwardson, E. (Atomic 
Energy Control Board, Ottawa, Ontario (Canada)). Nov 
1985. 78p. NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE88701929/JAW. 

This study was aimed at determining the physical character- 
istics of airborne long lived dust and their dosimetric implications. 
In the first part of this study, the physical characteristics of alpha- 
emitting long-lived dust present in uranium mine and mill atmos- 
pheres were investigated. In total, 91 air samples were taken on 
open face filters for the determination of gross alpha activity pa- 
rameters (concentration and radionuclide make-up), and 43 air sam- 
ples were taken using a Cascade Impactor for the determination of 
the aerosol size distribution and of the radionuclide make-up per 
class of particle dimension. It was found that airborne long-lived 











ERA-13/15 / 4388 


dust presents a wide range of Activity Median Aerodynamic Diam- 
eters (AMAD), usually with large dispersion parameters (Standard 
Geometric Deviation). In underground locations, AMADs range 
from 5 to 10 micrometers, whereas in mills AMADs are close to 7 
micrometers. From the radionuclide make-up of long-lived aerosols, 
their AMAD and the ICRP 30 lung dosimetry model, it was found 
that the DAC in underground locations ranges between 1290 
mBgq.m~* and 1640 mBq.m~* of alpha activity. In mill workplaces, 
the DAC is 2360 mBq.m~* of alpha activity. Due to the extreme 
variability of air concentration and dimension of alpha-emitting 
long-lived dust in uranium mines and mills, and should individual 
exposures need to be assessed, the use of a continuous personal 
monitor should be considered. 
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REFER ALSO TO CITATION(S) 34323 


(K/HS—215) Uranium hexafluoride bibliography. 

S.L. (Oak Ridge National Lab., TN (USA)). 
1988. Contract AC05-840T21400. 20p. (CONF-880558—3). 
NTIS, PC A03/MF A01;1; GPO Dep. Order Number 
DE88009053/JAW. 

From Uranium hexafluoride-safe handling, processing, and 
transporting conference; Oak Ridge, TN, USA (24 May 1988). 

This bibliography is a compilation of reports written about 
the transportation, handling, safety, and processing of uranium hex- 
afluoride. An on-line literature search was executed using the DOE 
Energy files and the Nuclear Science Abstracts file to identify per- 
tinent reports. The DOE Energy files contain unclassified informa- 
tion that is processed at the Office of Scientific and Technical In- 
formation of the US Department of Energy. The reports selected 
from these files were published between 1974 and 1983. Nuclear 
Science Abstracts contains unclassified international nuclear science 
and technology literature published from 1948 to 1976. In addition, 
scientific and technical reports published by the US Atomic Energy 
Commission and the US Energy Research and Development Ad- 
ministration, as well as those published by other agencies, universi- 
ties, and industrial and research organizations, are included in the 
Nuclear Science Abstracts file. An alphabetical listing of the acro- 
nyms used to denote the corporate sponsors follows the bibliogra- 
phy. 


32276 (POEF-T—3465) Materials and Chemistry Techni- 
cal Program Management Team: Status report for FY-1987. 
Otey, M.G.; Saraceno, A.J.; Streetman, K.D.; Trowbridge, 
L.D. (Ohio Enrichment Facility, Portsmouth (USA)). 28 
Dec 1987. Contract AC05-76OR00001. 25p. NTIS, PC 
A03/MF A01;1. Order Number DE88009582/JAW. 

Significant activities of the Materials and Chemistry (M and 
C) Technical Program Management Team for FY-1987 are summa- 
rized. Major DOE Milestones for the fiscal year include: (1) trap- 
ping technology to further reduce airborne emissions (PGDP); (2) 
monitoring technology for purge cascade compounds (ORGDP); 
and (3) evaluation of technology for simultaneous monitoring of 
uranium and technetium in purge vents (Portsmouth). Brief descrip- 
tions of important day-to-day technical support activities for the 
sites are also presented. Other FY-1987 activities included: (1) A 
seminar on trapping technology held at Portsmouth on March 18, 
1987. (2) Prioritization of FY-1988 PLRTS Project Listings. (3) 
Gaseous Diffusion Ultimate Potential (GDUP) brainstorming ses- 
sions. (4) Base FY-1988 Milestone on Resolution of One-Inch UF. 
Cylinder Valve problem. (5) Projection of Resource Requirements 
for FY-1988 to FY-1991. 
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32277 (DP—1743) The effect of agitation = 
particle size in Savannah River precipitators. Chang, T.P. 
(Savannah River Lab., Aiken, SC (USA)). Jul 1987. Con- 
tract AC09-76SR00001. 2lp. NTIS, PC A03/MF A0i;1; 
GPO Dep. Order Number DE88010098/JAW. 

At Savannah River Plant (SRP), precipitations conducted in 
small-scale laboratory units have almost always produced larger 
particles than those from full-scale plant equipment. This scale-up 
effect is, however, contrary to that reported in most crystallization 
literature where larger particles are usually reported with larger 
equipment. A fundamental approach has been utilized to search for 
and explain the factors causing this observed discrepancy. 24 refs., 
7 figs. 


32278 
niques for neptunium, impurity 
assays. Maxwell, S.L. III. (Du Pont de Nemours (E.1.) and 
Co., Aiken, SC (USA). Savannah River Plant). 1988. Con- 
tract AC09-76SR00001. 4p. (CONF-880537—6; CONF- 
880537—). NTIS, PC A02/MF A0Ol;1. Order Number 
DE88010524/JAW. 

From 12. actinide separations conference; Naperville, IL, 
USA (9 May 1988). 

Rapid, efficient ion exchange separations can be performed 
10 to 15 times faster than conventional flow rates by using a modi- 
fied commercial vacuum extraction system and small particle resins. 
At the Savannah River Plant (SRP), these techniques are being ap- 
plied to make ion exchange separation techniques more rapid and 
thus more practical for routine laboratory applications. 


(DP-MS—88-50) High speed ion exchange tech- 
plutonium, and uranium 


32279 (DP-MS—88-81) New computer-controlled precipi- 
tator at the Savannah River Plant. Moore, E.N.; Robbins, 
C.C.; Murdock, D.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant). 1988. Contract 
AC09-76SR00001. 7p. (CONF-880537—4). NTIS, PC A02/ 
MF AO1. Order Number DE88010417/JAW. 

From 12. actinide separations conference; Naperville, IL, 
USA (9 May 1988). 

A new plutonium triflouride preciptation facility was suc- 
cessfully started up on the first attempt May 13, 1987 at the Savan- 
nah River Plant (SRP). This new facility provided a 75% reduction 
in radiation exposure, a substantial improvement in process per- 
formance, and elimination of the major SRP process bottleneck. 
This was accomplished through sound engineering, improved proc- 
ess control, process automation, and extensive testing of compo- 
nents, assemblies, and entire system prior to “hot” startup. 


(ENEA-RT-COMB—87-11) The generation, vali- 


neutron, 36-group 
gamma-ray, AMPX-II library. Panini, G.C.; Siciliano, F.; 
Lioi, A. (ENEA, Rome (Italy)). Dec 1987. 11 p. a S (US 
Sales Only), 04/MF AOl. Order 
DE88753212/JAW. 

This report describes both the main modalities of elaboration 
and characteristics of a P3 coupled, 219-group neutron, 36-group 
gamma ray data bank obtained by the elaboration of ENDF/B-IV 
data with various AMPX-II system modules. Also described are the 
characteristics of the individual components, cross sections of neu- 
tron collisions, photons and secondary gamma ray production. With 
reference to neutron data, 186 data sets, regarding the most signifi- 
cant fission products, are available. Results are also given of addi- 
tional validation of neutron data pertaining to eighteen benchmark 
experiments. Some numerical tests on both neutron and coupled 
data emphasize the important role of the secondary gamma ray data 
in nuclear criticality safety calculations. 
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32281 (ND-R—1529(D)) Method for the separation of 
americium, uranium and plutonium, in plutonium concentrate 
solutions. Mair, M.A.; Townsend, M.T. (SEE CODE- 
9050708 UKAEA Risley Nuclear Power Development Es- 
tablishment). Oct 1987. 7p. H.M. Stationery Office, London, 
price Pound 4.00. 

Plutonium is conditioned to the plutonium IV nitrate com- 
plex before americium, uranium and plutonium are separated on an 
anion exchange column. Americium 241 and plutonium 238 are de- 
termined radiometrically, while mass spectrometry is used to deter- 
mine the other plutonium isotopes and the isotopic composition of 
uranium. 


32282 Potential applications of advanced remote me 
and maintenance technology to future waste handling facili- 
ties. Kring, C.T.; Herndon, J.N.; Meacham, S.A. (Oak 
Ridge National Lab., Oak Ridge, TN 37831 (US)). pp 529- 
534 of Waste management ‘87: Waste isolation in the US, 
technical A and public education. Post, R.G. 
Tucson, AZ; University of Arizona Nuclear Engineering 
Dept. (1987). (CONF-870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

The Consolidated Fuel Reprocessing Program (CFRP) at 
the Oak Ridge National Laboratory (ORNL) has been advancing 
the technology in remote handling and remote maintenance of in- 
cell systems planned for future U.S. nuclear fuel reprocessing 
plants. Much of the experience and technology developed over the 
past decade in this endeavor are directly applicable to the in-cell 
systems being considered for the facilities of the Federal Waste 
Management System (FWMS). The ORNL developments are based 
on the application of teleoperated force-reflecting servomanipula- 
tors controlled by an operator completely removed from the haz- 
ardous environment. These developments address the nonrepetitive 
nature of remote maintenance in the unstructured environments en- 
countered in a waste handling facility. Employing technological ad- 
vancements in dexterous manipulators, as well as basic design 
guidelines that have been developed for remotely maintained equip- 
ment and processes, can increase operation and maintenance system 
capabilities, thereby allowing the attainment of two Federal Waste 
Management System major objectives: decreasing plant personnel 
radiation exposure and increasing plant availability by decreasing 
the mean-time-to-repair in-cell maintenance and process equipment. 


32283 Retrofitting distributed process control systems. 
De Bow, B. (idaho National Engineering Lab., P.O. Box 
1625, Idaho Falls, ID 83415 (US)). pp 39-44 of Proceedings 

of the instrumentation and control systems conference and 
exhibit. Research Triangle Park, NC; Instrument Society of 
America (1987). (CONF-8703147—). 

From Instrumentation and control system conference and ex- 
hibit; Rosemont, IL, USA (17 Mar 1987). 

When an older process control facility using conventional 
analog instrumentation is in need of a control system upgrade, the 
conventional method would be to replace the analog instruments on 
a one-for-one basis with new analog instruments. An alternative 
method for the control system upgrade would be to retrofit a dis- 
tributed control system into the existing control room and utilize 
the existing field wiring. This paper presents the considerations in- 
volved in the decision to implement distributed control on a retrofit 
basis and the practical considerations involved in implementation of 
that decision, including specification preparation, installation con- 
siderations, configuration considerations, and operating consider- 
ations. Background for this paper comes from experience gained in 
retrofitting distributed control systems into nuclear fuel reprocess- 
ing facilities at the Idaho National Engineering Laboratory (INEL), 
near Idaho Falls, Idaho. 
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$2284 (DOE/ID/12476—1) Low-level radioactive waste 
shipping document requirements: National Low-Level Waste 
Management Program. (Inter/Face Associates (USA)). 
1987. Contract FG07-83ID12476. 146p. NTIS, PC A07 
A01;1; GPO Dep. Order Number DE88007712/JAW. 

This report compares the way various items of information 
are presented on a draft nationally uniform LLW manifest devel- 
oped by the Western Governors’ Association (WGA) in 1985 and 
on the two existing manifest forms developed by the current LLW 
disposal facility operators, Chem-Nuclear Systems, Inc. and US 
Ecology, Inc. The information items that are required by regulation 
are covered in Chapter 2 and are presented in Table 1 with their 
regulatory citations and their item numbers on the three manifests 
(proposed WGA Uniform Manifest, Chem-Nuclear Manifest and 
US Ecology Manifest). The information items that are not required 
by regulation but are necessary for a manifest to function properly 
and to serve its intended purpose are covered in Chapter 3 and are 
presented in Table 2 with their item numbers on the three mani- 
fests. Items that would be useful to have on a manifest but that are 
neither required nor necessary are covered in Chapter 4 and in 
Table 3. Items that are on one or more of the three manifests but 
that are not required by regulation, are not necessary for a manifest 
to function properly or to serve its intended purpose and are not 
useful to the actual or potential users of information contained on a 
manifest are covered in Chapter 5 and in Table 4. 















































































































32285 (DOE/OR/21666—T1) Management functions, 
issues, and configuration alternatives: TO support a 

tation management configuration study: [Final report]. (Booz, 
Allen and Hamilton, Inc., Bethesda, MD (USA)). 6 Nov 
1987. Contract AC05-870R21666. 151p. ae PC A07/ 
MF A0O1;1. Order Number DE88009084/JA W. 

The Office of Civilian Radioactive Waste Management 
(OCRWM) of the Department of Energy (DOE) is responsible for 
the safe transporation and disposal of spent nuclear fuel from utili- 
ty-owned nuclear power generation reactors and high-level radio- 
active waste from both defense and civilian generators to long-term 
storage repositories. Given the volume, duration, and sensitivity of 
the operation, DOE is seeking not only the safest and best transpor- 
tation system but also the most effective and resource-efficient man- 
agement concept. Within the guidelines of the Nuclear 
Waste Policy Act (NWPA) of 1982 calling for the fullest possible 
use of private industry contracts, this study examines the technical 
and administrative functions as well as the key issues to be ad- 
dressed in the formation of a management structure. In order to 
stand alone as a comprehensive treatment of the total requirement, 
the material contained in many seperate and sometimes divergent 
DOE/OCRWM documents was evaluated and is compiled here. 
An attempt was made to succinctly define the nature of the prob- 
lem, the objectives and scope of both the operating and manage- 
ment systems, and then to dissect the functions required in order to 
meet the objectives and operating functions are listed and de- 
scribed. 




















































































































32286 (NUREG—0725-Rev.6) Public information circu- 
lar for shipments of irradiated reactor fuel. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nucle- 
ar "Material Safety and Safeguards). Apr 1988. 90p. NTIS, 
PC A05;3. Order Number TI88009775/JAW. 

This circular has been prepared in response to numerous re- 
quests for information regarding routes for the shipment of irradiat- 
ed reactor (spent) fuel subject to regulation by the Nuclear Regula- 
tory Commission (NRC). The NRC staff approves such routes 
prior to their use, in accordance with the regulatory provisions of 
10 CFR Part 73.37. The objective of the safeguards regulations 
contained in 10 CFR Part 73.37 is to provide protection against ra- 
dioactive dispersal caused by malevolent acts by persons. The 
design and construction of the casks used to ship the spent fuel pro- 
vide adequate radiological protection of the public health and 
safety against accidents. Therfore, transporting appropriately pack- 
aged spent fuel over existing rail systems and via any highway 
system is radiologically safe without specific NRC approval of the 
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route. However, to assure adequate planning for protection against 
actual or attempted acts of radiological sabotage, the NRC requires 
advance route approval. This approval is given on a shipment-by- 
shipment or series basis, it is not general approval of the route for 
subsequent spent fuel shipments. Spent fuel shipment routes, pri- 
marily for road transportation, but also including three rail routes, 
are indicated on reproductions of road maps. Also included are the 
amounts of material shipped during the approximate 8-year period 
that safeguards regulations have been effective. This information is 
current as of September 30, 1987. 


32287 (OH—83-482-K) Irradiated fuel shock and vibra- 
tion environment off-site Elbestawi, 
M.A.; Lau, D.F. (Ontario Hydro Research Lab., Toronto 
(Canada)). 23 Dec 1983. 135p. NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE88701952/JAW. 

This report describes an analytical and experimental study to 
define the shock and vibration environment during off-site transpor- 
tation of irradiated fuel. Two modes of transportation are consid- 
ered: road and rail. Computer simulation and modal testing were 
used to determine the normal off-site transportation shock and vi- 
bration input from the vehicle/ tiedown configuration as well as 
the shock and vibration transmission through the module structure. 
The results indicate that vertical preload of the module stack is not 
necessary during road transportation. During rail transport, the pre- 
dicted shock response spectra at the module tubes due to railcar 
coupling impact indicate that vertical restraint on the module stack 
may be required if the fuel bundle impact tests predict bundle fail- 
ures for such a transient shock. 25 refs. 





32288 en: Ce eae 
termediate level radioactive waste. Smith, M.J.S.; Streatfield, 
R.E. (United Kingdom Nirex, Ltd.). Feb 1987. 38p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88752798/JAW. 

The paper presents an overview of Nirex proposals for the 
packaging and transport of low and intermediate-level radioactive 
waste, as well as the regulatory requirements which must be met in 
such operations. 


System cost-effectiveness for increasing cask 
shielding. Smith, R.I. (Pacific Northwest Lab., Richland, 
WA 99352 (US)). pp 441-444 of Waste management '87: 
Waste isolation in the US, technical oe and public 
education. Post, R.G. Tucson, niversity of Arizona 
Nuclear Engineering Dept. me (1987) ( (CONF- -870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

” A methodology is developed for evaluating the cost-effec- 
tiveness for the federal waste management system of reducing the 
aggregate system radiation dose by increasing shielding on spent 
fuel transport casks. The methodology is evaluated for 100-ton rail 
casks which utilize steel, lead, and depleted uranium, respectively, 
for gamma shielding. For these examples, reducing the external ra- 
diation dose rate from the casks to less than one-half the current 
DOT limit does not appear to be cost-effective. 


3229 Potential exposures and health effects from spent 
fuel transportation. Rogers, V.C.; on G.M.; Suther- 
land, A.A. (Rogers and Associates E: ngineerin Corp , P.O. 


Box 330, Salt Lake City, UT 84110-0330 (US)). pp FT-482 
of Waste management ‘87: Waste isolation in the US, techni- 
cal programs, and public education. Post, R.G. Tucson, AZ; 
University of Arizona Nuclear Engineering Dept. (1987). 
(CONF-870306—). 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 

The radiation exposures and consequent health effects associ- 
ated with normal operations and postulated accidents during trans- 
portation of spent fuel have been analyzed and evaluated and the 
results have been summarized in the Final Environmental Assess- 
ments issued by DOE. For normal, accident-free transport of spent 
fuel, radiation arise from both gamma and neutron 
sources within the spent fuel cask. The neutrons result from the 
spontaneous fission of transuranic nuclides in the spent fuel. The 
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neutron dose flux component was modeled using DISNEL, a gen- 
eralized, one-dimensional, multi-energy group neutronics code. 
Computer program PATHRAE-T was then developed from the 
EPA code PATHRAE and was employed to determine the total, 
combined dose field, including both ground and sky scatter of neu- 
trons and gamma photons for any position around a truck or rail 
spent fuel cask. Four activity classes, viz., caravan, traffic obstruc- 
tion, resident and pedestrian proximity, and servicing of the cask 
transport vehicle were reviewed for maximum individual exposure 
assessments. Projected doses for typical activities under maximum 
exposure conditions were 6 mrem or less per event. A spent fuel 
rail cask containing up to 14 PWR spent fuel assemblies could con- 
ceivably be involved in a variety of rail related transportation acci- 
dents. PATHRAE-T was used to estimate doses from rail cask ac- 
cidents involving the release of radioactive nuclides although a re- 
lease from such accidents is highly unlikely. The maximum individ- 
ual exposure, primarily due to inhalation, is about 10 rem and 
occurs about 70 meters downwind. 


Transporting TMI-2 core debris to INEL: Public 
safety and public response. Schmitt, R.C.; Reno, H.W.; 
Young, W.R.; Hamric, J.P. (EG and G Idaho, Inc. (US)). 
pp 489-494 of Waste management ‘87: Waste isolation in the 
US, technical programs, and public education. Post, R.G. 
Tucson, AZ; University of Arizona Nuclear Engineering 
Dept. (1987). (CONF-870306—). 
From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

2 This paper describes the approach taken by the U.S. Depart- 
ment of Energy (DOE) to ensure that public safety is maintained 
during transport of core debris from the Unit-2 reactor at the Three 
Mile Island Nuclear Power Station near Harrisburg, PA, to the 
Idaho National Engineering Laboratory near Idaho Falls, ID. It 
provides up-to-date information about public response to the trans- 
port action and discusses DOE's position on several institutional 
issues. The authors advise that planners of future transport oper- 
ations be prepared for a multitude of comments from all levels of 
federal, state, and local governments, special interest groups, and 
private citizens. They also advise planners to keep meticulous 
records concerning all emis transactions. 


32292 Nuclear ‘cin transportation; An optimization 
model, Gupta, S.; Dippold, D.G.; Shay, M.R.; moan ears, 
C. (Office of Transportation Systems Planning, Ba’ 
Project Management Div., Columbus, OH 43201 US). p 
495-500 of Waste management 87: Waste isolation in Bp 
b technical programs, and public education. Post, R.G. 
Tucson, AZ; University of Arizona Nuclear Engineering 
Dept. (1987). (CONF-870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

The US Department of Energy, as part of its responsibility 
for the permanent disposal of commercially generated spent nuclear 
fuel and high-level radioactive waste, is charged with developing a 
transportation system that is safe and cost-effective. A network op- 
timization model is being developed to assist the DOE in selecting 
among alternative system, equipment, and scheduling options to 
achieve this objective. This paper describes the formulation of the 
optimization model and presents one approach to its use in decision 


REFER ALSO TO CITATION(S) 32374, 32376, 32377, 33595, 33595, 34346, 
34392, 34401, 34402, 34440, 34525, 34599, 34862, 34911, 35311 


32293 (AEEW-R—2170) Characterisation and immobili- 
sation of Winfrith reactor (SGHWR) wastes. Annual report - 
September 1986. Holland, T.R.; Howard, C.G.; Lee, DJ. 
(UKAEA Atomic Energy Establishment, W: ; Depart- 
ment of the Environment, London (UK)). Feb 1987. 53p. 
(DOE-RW—87-059). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88752737/JAW. 

This paper summarises the progress made in the twelve 
months to September 1986 on the DOE funded programme for the 
immobilisation of Winfrith Reactor Wastes. The results for the 
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characterisation of both simulant and active homogenised sludge 
are reported, dealing with those properties of the sludge which 
relate to its performance in product preparation, handling and stor- 
age. 


32294 (AERE-R—12369) Sorption of actinides on candi- 
date materials for use in repositories. Morgan, R.D.; Pryke, 
D.C.; Rees, J.H. Harwell Lab. Chemistry Div.; 

ent of the Environment, London (UK)). Nov 1987. 
33p. (DOE-RW—87.046). H.M. Stationery Office, London, 
odie Pound 5.00. 

The sorptive behaviour of the actinides uranium, neptunium, 
plutonium and americium has been investigated under air-saturated 
conditions on a number of candidate near-field materials by batch 

ion experiments. Distribution ratios were measured with re- 
spect to initial actinide concentration, the solid:liquid ratio and con- 
tact time. Desorption experiments were carried out to help eluci- 
date the mechanism of sorption. The fit of the data to the Freund- 
lich isotherm was assessed. The actinides were found to sorb exten- 
sively on all the solids examined, with sorption being 10-100 times 
greater for the cements studied than bentonite and a polyester resin. 
Many of the experiments did not come to equilibrium, and the 
trends noted for the process variables studied suggested that kinetic 
effects could be important. Desorption studies identified bentonite 
as an ion exchanger whereas some of the cements and the polyester 
resin may sorb by irreversible chemisorption. 


32295 (ANL-IWPM—4/87) Interaction of waste package 
materials with sinulated salt repository environments: Annual 
report, October ber 1987. Diercks, D.R.; 
sare. W.K.; Kassner, T.F.; Brubaker, K.L.; Hull, A.B.; 

nal Ea Mendelsohn, M.; Schreiner, F. (Argonne Na- 
tional IL (USA)). Dec 1987. Contract W-31109-ENG- 
38. p. NTIS, PC A05/MF AOl. Order Number 
DEBS00E43/TAW. 

This progress report summarizes work on the interaction of 
waste package materials with simulated salt repository environ- 
ments. Research focused on the mechanistic understanding of cor- 
rosion processes involving carbon steels in acid chloride solutions, a 
literature review of the solubility of selected compounds of several 
elements in simulated salt repository brines, and the development of 
a plan to investigate the mechanisms for mobilization and move- 
ment of water and pathways for the flow of brine in a bedded salt 
formation. A detailed literature search was performed to compile 
relevant corrosion data for carbon steels in anoxic acid chloride so- 
lutions and simulated salt repository brines at temperatures between 
{approximately}20 and 400{degree}C. An analytical model for gen- 
eral corrosion was developed to calculate the amount of penetra- 
tion (i.e., thinning) as a function of time, temperature, and the pres- 
sure of corrosion product hydrogen that can build up during long- 
term exposure. The model was used to calculate the amount of cor- 
rosive penetration of a carbon steel container for three waste pack- 
age configurations for emplacement time periods up to 1000 years. 
A literature review of solublity data and other related thermody- 
namic information was conducted for compounds of Sn, Pb, Sr, and 
Se from a list of 17 elements that form an important component of 
the waste. A methodology for investigating the principal transport 
processes and pathways for water movement in a bedded salt for- 
mation was developed, and laboratory studies to obtain more quan- 
titative estimates of water movement in the repository were 
planned. 85 refs., 27 figs., 18 tabs. 


32296 (BNL-NUREG—41060) Investigation of the pit- 
ting corrosion of low carbon steel containers. Mughabghab, 
S.F.; Sullivan, T.M. (Brookhaven National Lab., Upton, NY 


(USA)). 1988. Contract AC02-76CHO00016. 10p. (CONF- 
880201—39). NTIS, PC A02/MF A01;1; GPO Dep. Order 
Number DE88008603/JAW. 

From Waste management ‘88: symposium on radioactive 
waste management; Tucson, AZ, USA (26 Feb 1988). 

The present study was undertaken because the prediction of 
the degradation rate of low carbon steel containers over long time 
frames is one of the crucial elements in the development of a source 
term model for low-level shallow land burial. The principal data 
base considered is that of the NBS corrosion measurements of fer- 
rous materials buried in the ground for periods of up to 18 years. 
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The maximum penetration in mils, h/sub m/, due to pitting corro- 
sion was found to conform closely to the relation h/sub m/=kt/ 
sup n/ where t is the exposure time of the sample in years, k is the 
pitting parameter in mils(years)/sup n/, and n > 0 is a parameter 
related to the aeration property of the soil. The central objective of 
the present investigation is the determination of the dependence of 
the pitting parameters k and n on the soil properties. The result of a 
detailed linear correlation analysis of k on one hand, and the pH 
value and the resistivity of the soil on the other hand revealed that 
k is principally influenced by the pH value of the soil. The resistivi- 
ty of the soil is found to play a minor role. Based on a linear re- 
gression analysis, the following two relationships were derived: k/ 
sub a/ = 5.74 (9.9-pH) and k/sub b/ = 5.05 (2pH-10.3) for acidic 
and alkaline soils, respectively. The two linear relationships inter- 
sect at a point specified by pH = 6.9 and k = 17.3. 8 refs., 3 figs., 
1 tab. 


32297 (CONF-860905—34) An improved ion exchange 
method for treatment of slightly contaminated wastewaters. 
Collins, E.D.; Begovich, J.M.; Brown, C.H.; Campbell, 
D.O.; Lasher, L.C.; Morris, M.I.; Robinson, S.M.; Scott, 
C.B. (Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 16p. NTIS, PC A03/MF A01;1; GPO 
Dep. Order Number DE88007255/JAW. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

An improved method is being developed for the treatment of 
wastewaters that contain predominantly calcium, sodium, and mag- 
nesium bicarbonates and are slightly contaminated with ®Sr and 
137Cs. The process decontaminates the water sufficiently for release 
to the environment while concentrating the radioactive materials 
into a nonhazardous waste form that can be safely stored with mini- 
mum surveillance. The water is passed through a series of columns 
containing a natural chabazite type of zeolite. The loaded zeolite in 
discharged columns is dewatered and transferred to a disposal con- 
tainer. Excellent results have been obtained in both partial and full- 
scale tests. The process is simple, reliable, and economical. 8 refs., 4 
figs., 5 tabs. 


32298 (CONF-873°38—13) Recovery of plutonium and 
americium from chloride salt wastes by solvent extraction. 
Reichley-Yinger, L.; Vandegrift, G.F. (Argonne National 
Lab., IL (USA)). 1987. Contract W-31109-ENG-38. 14p. 
(CONF-871038—). NTIS, PC A03/MF AOl;1. Order 
Number DE88009947/JAW. 

From 5. symposium on separation science and technology 
for energy application; Knoxville, TN, USA (26 Oct 1987). 

Plutonium and americium can be recovered from aqueous 
waste solutions containing a mixture of HCl and chloride salt 
wastes by the coupling of two solvent extraction systems: tributyl 
phosphate (TBP) in tetrachloroethylene (TCE) and octyl(phenyl)- 
N,N-diisobutylcarbamoylmethylphosphine oxide (CMPO) in TCE. 
In the flowsheet developed, the salt wastes are dissolved in HCl, 
the Pu(II]) is oxidized to the IV state with NaClO2 and recovered 
in the TBP-TCE cycle, and the Am is then removed from the re- 
sultant raffinate by the CMPO-TCE cycle. The consequences of the 
feed solution composition and extraction behavior of these species 
on the process flowsheet design, the Pu-product purity, and the de- 
contamination of the aqueous raffinate from transuranic elements 
are discussed. 16 refs., 6 figs. 


32299 (CONF-871075—Vol.1-Pt.1) 1987 Oak Ridge 
model conference: Proceedings. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA)). Oct 1987. Contract 
AC05-840R21400. 345p. NTIS, PC A15/MF A01;1; GPO 
Dep. Order Number DE88007803/JAW. 

From 3. Oak Ridge model conference on waste problems; 
Oak Ridge, TN, USA (13 Oct 1987). 

A conference sponsored by the United States Department of 
Energy (DOE), was held on waste management. Topics included 
waste management, site remediation, waste minimization, economic 
and social aspects of waste management, and waste management 
raining. Several case studies of US DOE facilities are included. In- 
dividual projects are processed separately for the data bases. (CBS) 
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32300 (CONF-880601—31) Inverse problem in radionu- 
clide transport, Yu, C. (Argonne National Lab., IL (USA)). 
1988. 7p. NTIS, PC A02/MF AOl. Order Number 
TI88010080/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

The disposal of radioactive waste must comply with the per- 
formance objectives set forth in 10 CFR 61 for low-level waste 
(LLW) and 10 CFR 60 for high-level waste (HLW). To determine 
probable compliance, the proposed disposal system can be modeled 
to predict its performance. One of the difficulties encountered in 
such a study is modeling the migration of radionuclides through a 
complex geologic medium for the long term. Although many radio- 
nuclide transport models exist in the literature, the accuracy of the 
model prediction is highly dependent on the model parameters 
used. The problem of using known parameters in a radionuclide 
transport model to predict radionuclide concentrations is a direct 
problem (DP); whereas the reverse of DP, i.e., the parameter iden- 
tification problem of determining model parameters from known ra- 
dionuclide concentrations, is called the inverse problem (IP). In this 
study, a procedure to solve IP is tested, using the regression tech- 
nique. Several nonlinear regression programs are examined, and the 
best one is recommended. 13 refs., 1 tab. 


32301 (CONF-880741—1) Seismic tomography for imag- 
ing buried wastes. King, W.C.; Witten, A.J.; Reed, G.D. 
(Tennessee Univ., Knoxville (USA); Oak Ridge National 
Lab., TN (USA)). Mar 1988. Contract AC05-840R21400. 
9p. NTIS, PC A02/MF A01;1; GPO Dep. Order Number 
DE88006982/JAW. 

From Joint CSCE-ASCE conference on environmental engi- 
neering; Vancouver, Canada (13 Jul 1988). 

A new geophysical tool for high resolution subsurface imag- 
ing has been developed which has numerous applications in the 
field of hazardous waste management. The primary steps of the 
technique are (1) an acoustic wave is projected through a subsur- 
face cross-section to a hydrophone array located vertically in a 
borehole, (2) the amplitude versus time signal of the propagating 
wave collected at each hydrophone array, and (3) the reduced 
wave equation and theory of back-propagation tomography are in- 
voked to reconstruct the subsurface features from the collected 
data. This paper highlights the development of this emerging tech- 
nology beginning with its theoretical conception, through system 
development and field testing, to an examination of it future appli- 
cations in environmental engineering. 


32302 (DOE/EA—0312) Environmental assessment for 
the grouting and near-surface disposal of low-level radioactive 
phosphate/sulfate wastes from N _ Reactor operations. 
(USDOE Richland Operations Office, WA). Dec 1986. 
299p. NTIS, PC A13/MF AOl;1. Order Number 
DE88007976/JAW. 

An Environmental Assessment (EA) on the grouting and 
near-surface disposal of phosphate/sulfate wastes from N-Reactor 
operations at the Hanford Site has been prepared. The Department 
of Energy (DOE) has determined that the proposed action does not 
constitute a major federal action significantly affecting the quality 
of the human environment within the meaning of the National En- 
vironmental Policy Act of 1969. Therefore, an environmental 
impact statement is not required. The proposed action is to solidify 
the two-component, liquid low-level radioactive wastes generated 
during N-Reactor operations by mixing the waste with cementitious 
dry materials (cement, flyash, and clays) to form a grout slurry. 
The grout slurry would be pumped to preconstructed, covered 
vaults located at a near-surface disposal site in the 200 East Area of 
the Hanford Site. The grout slurry would solidify into monoliths in 
the vaults, and, subsequent to solidification, the vaults would be 
covered with 5 meters of soil. The vault disposal will be designed 
to meet all Resource Conservation and Recovery Act requirements. 
Construction is projected to begin in fiscal year 1987, and oper- 
ations are scheduled to begin in FY 1988. 
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$2303 (DOE/EA—0349) Environmental assessment of 


handled Pilot 
(Oak Ridge National Lab., TN (USA)). Feb 1988. Contract 
AC05-840R21400. 65p. (ORNL/M—486). NTIS, PC A04/ 
MF A01;1; GPO Dep. Order Number DE88007810/JAW. 
The US Department of Energy (DOE) has developed a 
strategy to end interim storage of transuranic (TRU) waste generat- 
ed in defense activities and to permanently dispose of TRU waste 
in an effective manner. The strategy requires that retrievable stored 
and newly generated TRU waste be shipped to the Waste Isolation 
Pilot Plant (WIPP) located near Carlsbad, New Mexico. This envi- 
ronmental assessment (EA) is prepared to satisfy requirements of 
the National Environmental Policy Act of 1969. It shall be used by 
DOE to determine whether preparation of an environmental impact 
statement for this action will be necessary or whether a finding of 
no significant impact will result. The principal environmental bene- 
fit that will result from the proposed action is the permanent dis- 
posal of retrievable stored and newly generated ORNL CH-TRU 
waste in a deep-mined geologic repository. In conclusion, the radio- 
logical impact to the population from transporting CH-TRU waste 
from ORNL to WIPP is considered insignificant. 28 refs., 11 figs., 
11 tabs. 


32304 (DOE/ID—12568) Documentation on currently 
operating low-level radioactive waste treatment systems: Na- 
tional Low-Level Waste Management Program. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Nov 1987. Contract FG07- 
861D12635;FG07-86ID 12636;FG07-86ID 12637;FG07- 

861D 12638;FG07-86ID 12639;FG07-861D 12640. 418p. NTIS, 
PC A18/MF A0O1. Order Number DE88009856/JAW. 

In May 1985, the US Department of Energy issued a Pro- 
gram Research and Development Announcement requesting docu- 
mentation on currently operating low-level radioactive waste treat- 
ment systems. Six grants were awarded to support that documenta- 
tion. Final reports for the following grants and grantees are com- 
piled in this document: Shredder/Compactor Report by Impell 
Corp., Volume Reduction and Solidification System for Low-Level 
Radwaste Treatment by Waste Chem Corp., Low-Level Radioac- 
tive Waste Treatment Systems in Northern Europe by Pacific Nu- 
clear Services/Nuclear Packaging Inc., The University of Missouri 
Research Reactor Facility Can Melter System by the University of 
Missouri, Drying of Ton-Exchange Resin and Filter Media by Nu- 
clear Packaging Inc., and with Selective 
Ion-Exchange Media. in Sluiceable Pressurized Demineralizers at 


Nuclear Power Plants by Analytical Resources Inc. 65 refs., 4 figs., 
7 tabs. 


32305 (DOE/ID/12635—T1) Documentation of currently 
oe low-level radioactive waste treatment systems: 

Shredder/compactor report. (Impell Corp., Walnut Creek, 
CA (USA)). Apr 1987. Contract FG07-861D12635. 55p. 
a PC A04/MF AOl1;1. Order Number DE88008594/ 


The report documents a volume reduction waste treatment 
system for dry active waste, a shredder/compactor, and includes 
specifics on system selection, system descriptions, and detailed 
system performance data from three operational nuclear power 
plants. Data gathered from the plants have shown the ability to in- 
crease the density (thereby reducing the volume) of dry active 
waste to {approximately}50 pounds per cubic foot when using 
shredder/compactors and{approximately}80 to 100 pounds per 
cubic foot for shredder/high pressure compactors depending on re- 
actor type and plant specific waste characteristics. An economic 
evaluation of various alternative volume reduction systems for dry 
active waste is also presented. The report presents a method on cal- 
culating the associated costs and paybacks achieved using various 
volume reduction alternatives. A 10 year cost (operating expenses 
and capital outlay for equipment) for a shredder/high pressure 
compactor is 1.85 million dollars for a BWR as compared to {ap- 
proximately}3 million for a conventional drum compactor. The re- 
sulting payback for the shredder/compactor is as low as 1.7 years. 
The report provides generators of low level waste additional infor- 
mation to understand the nuances of shredder/compactor systems 
to select a system which best suits their individual needs. 4 refs., 6 
figs., 10 tabs. 
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32306 (DOE/ID/12636—T1) WasteChem Corporation's 
Volume Reduction and Solidification (VRS) system for low- 
level radwaste treatment: Final report. (WasteChem 

Paramus, NJ (USA)). [1988]. Contract FG07-861D126 6. 
84p. NTIS, PC A0O5/MF AO0l;1. Order Number 
DE88008552/JAW. 

Since 1965, low and medium level radwastes from nuclear 
power stations, reprocessing plants and nuclear research centers 
have been stabilized using the Volume Reduction and Solidification 
(VRS) system. The VRS system uses an extruder/evaporator to 
evaporate the liquids from waste influents, while simultaneously in- 
corporating the remaining radioactive solids in an asphalt binder. In 
the period 1965 to 1986 a minimum of 700,000 cubic feet of wastes 
have been processed with the VRS system. This report provides 
current operating data from various systems including the volume 
reduction factors achieved, and the progress of start-ups in the US. 
The report also provides previously unpublished experience with 
mixed wastes including uranium raffinate and nitrate-bearing 
sludges from surface impoundments. VRS systems in the US are 
currently operating at the Palisades and Hope Creek nuclear sta- 
tions. These systems produce a variety of waste types including 
boric acid, bead resin, sodium sulfate and powdered resins. There 
are three start-ups of VRS systems scheduled in the US in 1987. 
These systems are at Fermi 2, Seabrook, and Nine Mile Point 2. 
Overseas, the startup of new systems continues with three VRS 
process lines coming on-line at the Reprocessing Center 
in France in 1986 and a start-up scheduled for 1987 at the Laguna 
Verde plant in Mexico. The US systems are operating continuously 
and with little required maintenance. Data on maintenance and the 
operator exposure are provided in this report. 6 refs., 11 figs., 13 
tabs. 


32307 (DOE/ID/12637—T1) Low-level radioactive waste 
treatment systems in northern Europe. Sjoeblom, R. (Studs- 
vik Energiteknik AB, Nykoeping (Sweden)). Aug 1987. 
Contract FG07-861D12637. 105p. NTIS, PC A06/MF 
A01;1. Order Number T188008555/JAW. 

In the United States, the use of low-level waste (LLW) 
treatment systems by low level waste generators can be expected to 
expand with increasing costs for disposal and continuing uncertain- 
ty over the availability of disposal space. This development in- 
creases the need for performance information and operational data 
and has prompted the US Department of Energy to commission 
several compilations of LLW systems experience. The present 
paper summarizes some of the know-how from Northern Europe 
where the incentive for LLW treatment and volume reduction is 
very high since deposition space has not been available for many 
years. 65 refs., 10 figs., 4 tabs. 


32308 (DOE/ID/12639—T1) Drying of ion-exchange 
resin and filter media: [Final report]. Burnham, R.E.; Hill- 
strom, D.S. (Nuclear Packaging Corp., Federal Way, WA 
(USA)). [1987]. Contract FG07-861D12639. 35p. NTIS, PC 
A03/MF A01;1. Order Number DE88008553/JAW. 

Ion exchange resins, filter media and sludges are currently 
either dewatered or solidified, for stabilization, prior to disposal at a 
low level waste facility. The Nuclear Packaging, Inc. (NuPac) 
Resin Drying System was developed and placed in commercial 
service to provide a system which meets the regulatory require- 
ments for free standing water, with a relatively short process dura- 
tion, requiring no chemical or material addition, and utilizing more 
efficiently the available container volume than was previously 
achievable. The volume reduction of 10 to 14% associated with this 
system coupled with reductions in operator radiation exposure pro- 
vide a significant economic advantage over other options a utility 
may have for processing resins and sludges. 2 figs., 2 tabs. 


32309 (DOE/OR/00033—T394) A gaseous measurement 
system for carbon-14 dioxide and carbon-14 methane: An ana- 
lytical methodology to be applied in the evaluation of the 
carbon-14 dioxide and carbon-14 methane via micro- 
bial activity in volcanic tuff. Dolan, M.M. (Oak Ridge Asso- 
ciated Universities, Inc., TN (USA)). 6 May 1987. Contract 
AC05-760R00033. 110p. NTIS, PC A06;3. Order Number 
DE88006268/JAW. 









05 NUCLEAR FUELS 
0520 Waste Management 


Thesis (MS). 

The objectives of this study were to develop a gaseous meas- 
urement system for the carbon-14 dioxide and carbon-14 methane 
produced via microbial activity or geochemical action on leachate 
in tuff; to determine the trapping efficiency of the system for 
carbon-14 dioxide; to determine the trapping efficiency of the 
system for carbon-14 methane; to apply the experimentally deter- 
mined factors regarding the system's trapping efficiency for carbon- 
14 dioxide and carbon-14 methane to a trapping algorithm to deter- 
mine the activity of the carbon-14 dioxide and carbon-14 methane 
in a mixed sample; to determine the minimum detectable activity of 
the measurement process in picocuries per liter; and to determine 
the lower limit or detection of the measurement process in counts 
per minute. 


32310 (DOE/OR/20722—197) Niagara Falls Storage 
Site Lewiston, Stes Eas Stuaet Se: severe, rar 
Calendar year 1987: Formerly Utilized Sites Remedial Action 
Program (FUSRAP). (Bechtel National, Inc., Oak Rid; 
TN (USA)). Apr 1988. Contract AC05-810R20722. 
—— PC A05/MF A0Ol1;1. Order Number DE88008659/ 


wee monitoring program at the Niagara Falls Storage Site 
(NFSS) measures radon gas concentrations in air; external gamma 
radiation levels; and uranium and radium concentrations in surface 
water, groundwater, and sediment. To verify that the site is in com- 
pliance with the DOE radiation protection standard and to assess 
its potential effect on public health, the radiation dose was calculat- 
ed for the maximally exposed individual. Based on the conservative 
scenario described in the report, this individual would receive an 
annual external exposure approximately equivalent to 6 percent of 
the DOE radiation protection standard of 100 mrem/yr. By com- 
parison, the incremental dose received from living in a brick house 
versus a wooden house is 10 mrem/yr above background. The cu- 
mulative dose to the population within an 80-km (50-mi) radius of 
the NFSS that would result from radioactive materials present at 
the site would be indistinguishable from the dose that the same pop- 
ulation would receive from naturally occurring radioactive sources. 
Results of the 1987 monitoring show that the NFSS is in compli- 
ance with the DOE radiation protection standard. 13 refs., 10 figs., 
20 tabs. 


32311 (DOE/RWM—88/1) Radioactive Waste Manage- 
ment: Current abstracts. Ringe, A.C. (ed.). (USDOE Offfice 
of Scientific and Technical Information, Oak Ridge, TN). 
Jan 1988. 47p. NTIS, PC A03/MF A0O1;1. Order Senter 
DE88008253/JAW. 

Radioactive Waste Management (RWM) announces on a 
monthly basis the current worldwide information available on the 
critical topics of spent-fuel transport and storage, radioactive ef- 
fluents from nuclear facilities, techniques of processing radioactive 
wastes, their storage, and ultimate disposal. Information on remedi- 
al actions and other environmental aspects is also included. This 
publication contains the abstracts of DOE reports, journal articles, 
conference papers, patents, theses, and monographs added to the 
Energy Data Base (EDB) during the past month. Also included are 
other U.S. information obtained through acquisition programs or 
interagency agreements and international information obtained 
through the International Energy Agency’s Energy Technology 
Data Exchange, the International Atomic Energy Agency's Inter- 
national Nuclear Information System or government-to-government 
agreements. 


32312 (DP-MS—87-150) Costs of nuclear waste glass- 
making at Savannah River. McDonell, W.R.; Thomas, S.D.; 
Goodlett, C.B. (Savannah River Lab., Aiken, SC (USA); 
Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Plant; Du Pont de Nemours (E.L) and Co., 
Aiken, SC (USA). Savannah River Plant). 1988. Contract 
AC09-76SR00001. 12p. (CONF-8806111—1). NTIS, PC 
A03/MF A01;1. Order Number DE88008731/JAW. 

From Conference on the advances in fusion of glass; Alfred, 
NY, USA (14 Jun 1988). 

Recently developed 


reference schedules for processing high- 
level nuclear wastes into solid glass froms at Savannah River pro- 
vide bases for economic evaluations of potential improvements of 
glass melter design and operation. Greater melter 


output is 








ERA-13/15 / 4394 


achieved through increases in capacity and attainment and possible 
higher glass waste loadings. The economic evaluation indicates 
only minor beneficial impacts on total waste disposal costs for 
melter outputs greater than current reference values. In contrast, 
cost impacts are detrimentally large for outputs less than reference 
values, providing important incentives for development to ensure 
the reference output. The limits on cost benefits for greater-than- 
reference output are not intrinsic to on melter feed specified to con- 
trol radiation and heat loads of the product glass waste form. 14 
ref., 3 figs., 1 tab. 


$2313 (DP-MS—88-57) Incinerator ash dissolution model 
for the : Plutonium, nitric acid and hydrofluoric acid, 
Brown, E.V. (Savannah River Lab., Aiken, SC (USA)). Jun 
1988. 168p. NTIS, PC A08/MF A01;1. Order Number 
DE88008830/JAW. 

This research accomplished two goals. The first was to de- 
velop a computer program to simulate a cascade dissolver system. 
This program would be used to predict the bulk rate of dissolution 
in incinerator ash. The other goal was to verify the model in a 
single-stage dissolver system using Dy2O3. PuOs (and all of the spe- 
cies in the incinerator ash) was assumed to exist as spherical parti- 
cles. A model was used to calculate the bulk rate of plutonium 
oxide dissolution using fluoride as a catalyst. Once the bulk rate of 
PuO, dissolution and the dissolution rate of all soluble species were 
calculated, mass and energy balances were written. A computer 
program simulating the cascade dissolver system was then devel- 
oped. Tests were conducted on a single-stage dissolver. A simulat- 
ed incinerator ash mixture was made and added to the dissolver. 
CaF. was added to the mixture as a catalyst. A 9M HNOs solution 
was pumped into the dissolver system. Samples of the dissolver ef- 
fluent were analyzed for dissolved and F concentrations. The com- 
puter program proved satisfactory in predicting the F concentra- 
tions in the dissolver effluent. The experimental sparge air flow rate 
was predicted to within 5.5%. The experimental percentage of 
solids dissolved (51.34%) compared favorably to the percentage of 
incinerator ash dissolved (47%) in previous work. No general con- 
clusions on model verification could be reached. 56 refs., 11 figs., 
24 tabs. 


32314 (DP-MS—88-68) Consolidated Incineration Facili- 
ty model videotape. Krolewski, J.F.; Augsburger, S.T. (Sa- 
vannah River Lab., Aiken, SC (USA )). 1988. Contract 
AC09-76SR00001. 12p. (CONF-880526—3). NTIS, 
A03/MF A01;1. Order Number DE88011240/JAW. 

From International conference on incineration of hazardous 
and radioactive waste; San oe CA, USA (3 May 1988). 

A Consolidated Incineration F: facility (CIF) is in final 
for construction at the Savannah River Plant in Aiken, South Caro- 
lina. The CIF will detoxify and volume reduce combustible radio- 
active, hazardous and mixed waste. A study model was constructed 
during scope development for project authorization to assist with 
equipment layout and insure sufficient maintenance access. To fa- 
cilitate the Department of Energy Validation process, a videotape 
of the model was developed. This ten minute videotape includes 
general information about the incineration process and a tour of the 
study model with a discussion of activities in each area. The video- 
tape will be shown and the current status and schedule for the CIF 
presented. 


32315 (@P-MS—88-83) Mee eye of artificial intelli- 
gence to melter control: Realtime process advisor for the 
scale melter facility. Edwards, R.E. Jr. (Savannah River 
— Aiken, SC (USA)). 1988. Contract AC09-76SR00001. 

. (CONF-8806111—2). NTIS, PC A03;3. Order Number 
Di 8010896/JAW. 

From Conference on the advances in fusion of glass; Alfred, 
NY, USA (14 Jun 1988). 

The Defense Waste Processing Facility (DWPF) at the Sa- 
vannah River Plant (SRP) is currently under construction and 
when completed will process high-level radioactive waste into a 
borosilicate glass wasteform. This facility will consist of numerous 
batch chemical processing steps as well as the continuous operation 
of a joule-heated melter and its off-gas treatment system. A realtime 
process advisor system based on Artificial Intelligence (AI) tech- 
niques has been developed and is currently in use at the semiworks 
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facility, which is operating a 2/3 scale of the DWPF joule-heated 
melter. The melter advisor system interfaces to the existing data 
collection and control system and monitors current operations of 
this facility. The advisor then provides advice to operators and en- 
gineers when it identifies process problems. The current system is 
capable of identifying process problems such as feed system plug- 
gages and thermocouple failures and providing recommended ac- 
tions. The system also provides facilities normally with distributed 
control systems. These include the ability to display process flow- 
sheets, monitor alarm conditions, and check the status of process 
interlocks. 7 figs. 


mortality seepage basins. Loehle, C.; 
Gladden, J. (Savannah River Lab., Aiken, SC (USA)). 28 
Jan 1988. Contract AC09-76SR00001. 12p. NTIS, PC A03/ 
MF A01; GPO Dep. Order Number D) 8009570/JAW. 

A preliminary assessment was conducted to evaluate factors 
that may have been responsible for the vegetation damage that has 
occurred in groundwater seeps downslope from the F- and H-area 
seepage basins. The factors that were considered included altered 
hydrology, toxicity from hazardous chemical constituents associat- 
ed with seepage basin operation, and toxicity from non-hazardous 
constituents associated with basin operation. It was concluded that 
the observed damage was not likely to have resulted from altered 
hydrologic conditions or hazardous constituents associated with 
basin operation. Insufficient information is currently available to de- 
termine definitively which of the non-hazardous constituents, alone 
or in concert, were responsible for the observed vegetation damage. 
The most likely explanation, however, is that elevated Na, pH, and 
conductivity is outcropping seep water are responsible for tree 
mortality. All three of these factors will return to ambient levels 
over a period of several years when basin operation ceases. Faster 
remediation can be achieved using lime at the seep line. 


$2317 (EGG-M—02886) Commercial disposal of high in- 
tegrity containers (HICs) containing EPICOR-II prefilters 
from Three Mile Island: Reflections and projections. McCon- 
nell, J.W. Jr.; Schmitt, R.C. (EG and G Idaho, Inc., Idaho 
1986. Contract AC07-761D01570. 10p. 
5). NTIS, PC A02/MF A0Ol;1. Order 
Number DE88007729/JAW. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

The processes of loading, transporting, and commerically 
disposing of 46 EPICOR-II prefilters, each contained in a High In- 
tegrity Container (HIC), are described. Also described are partici- 
pation of the regulatory agencies and industrial organizations in 
combining their efforts to accomplish this task. The significant 
aspect of the task was that the commerical disposal involved the 
first-of-a-kind production use of a reinforced concrete HIC at the 
US Ecology, Inc., facility in the State of Washington. The same 
type of container probably can be used in below- or above-ground 
disposal of other types of high specific activity, low-level nuclear 
wastes. 14 refs., 4 figs. 


32318 (ENEA-RT-DISP—87-5) Performance assessment 
of an alpha waste deposit in a clay formation. Quercia, F.; 
D’Alessandro, M.; Saltelli, A. ee Rome (Italy)). 1987. 
28p. NTIS (US "Sales Only), PC A03/MF AOl. Order 
Number DE88701800/JAW. 

The probabilistic code LISA (Long term Isolation Safety 
Assessment) has been used to assess the risk related to the disposal 
of alpha waste in a geological formation. The code has been modi- 
fied to take into account waste form properties and leaching proc- 
esses pertinent to alpha waste produced at fuel reprocessing plants. 
The exercise refers to a repository in a deep clay formation located 


of the assessment are presented as dose rate (or risk) distributions; a 
sensitivity analysis on input parameters has been performed. 
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(FMPC—2090) The low-level waste handling chal- 
lenge at the Feed Materials Production Center. 

J.E.; Diehl, D.E.; Gardner, R.L. (Westingh 

Co. of Ohio, Cincinnati (USA). Feed Materials Production 
Center). Feb 1988. Contract AC05-860R21600. 8p. (CONF- 

880201—12). NTIS, PC A02/MF A01;1; GPO Dep. Order 
Number DE88005701/JAW. 

From Waste t ‘88: symposium on radioactive 
waste management; Tucson, AZ, USA (26 Feb 1988). 

The management of low-level wastes from the production of 
depleted uranium at the Feed Materials Production Center presents 
an enormous challenge. The recovery of uranium from materials 
contaminated with depleted uranium is usually not economical. As 
a result, large volumes of wastes are generated. The Westinghouse 
Materials Company of Ohio has established an aggressive waste 
management program. Simple solutions have been applied to prob- 
lems in the areas of waste handling and waste minimization. The 
success of this program has been demonstrated by the reduction of 
low-level waste inventory at the Feed Materials Production Center. 
8 refs., 4 figs. 


(GSF—36/87) Determination of high volatile com- 
ponents from triassic sediments from Asse. Bode, W.; Baake, 
M.; Jockwer, N. (Gesellschaft fuer Strahlen- und Umwelt- 
forschung m.b.H. Muenchen, Braunschweig (Germany, 
F.R.). Inst. fuer Tieflagerun: eo 1987. 49p. German). 
(GSF-TL—55/87). NTIS (US Sales Only), PC A03/MF 
A0i. Order Number DE88753236/JAW. 

During site investigations in the area of ASSE salt mine a 
number of drillings had been carried out, to investigate the geologi- 
cal and hydrogeological situation. Additional to investigations to 
determine the chemical, mineralogical and petrophysical properties 
of the rocks, radionuclide retention properties also had been deter- 
mined. Thereby some of the rocks fixed iodine unusually high. 
Within the time this property reduced permanently and continually. 
So it was obvious that volatile matter was the reason for this be- 
haviour. To prove this during the drillings at borehole R7 rock 
samples had been taken after cleaning at the drilling site. These 
samples were stored in leak proof containers to insure a similar de- 
gassing period for all rocks. Additional to chemical and mineralogi- 
cal compositions the release of volatile matter had been determined 
on the basis of the free, mechanical, and thermal degassing. 


$2321 (IAEA-SR—110(bk.), pp 177-188) Leaching of nu- 
clear power reactor wastes forms. Endo, L.S.; Villalobos, 
IF; coreg H. (instituto de ag Energeticas e 
Nucleares, Sao Paulo te 1986. NTIS (US Sales 
Only), PC A99/MF AOl1. Order Number DE88702505/ 
JAW. (CONF-861065—). 

From Seminar on management options for low and interme- 
diate level wastes in Latin America; Rio de Janeiro, Brazil (13 Oct 
1986). 

a The leaching tests for power reactor wastes carried out at 
IPEN/CNEN-SP are described. These waste forms consist mainly 
of spent resins and boric acid concentrates solidified in ordinary 
Portland cement. All tests were conducted according to the ISO 
and IAEA recommendations. 3 years leaching results are reported, 
determining cesium and strontium diffusivity coefficients for boric 
acid waste form and ion-exchange resins. 


32322 (Juel—2157) Development of a HIP-facility (Hot 
Isostatic Pressuring) for the production of high radioactive 
bundles for final disposal. Werner, E.A. y arece ema 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer R . 


entwicklung; Technische Hochschule Aachen (Germany, 
F.R.)). Sep 1987. 169p. (in German). NTIS (US Sales 
Only), PC AO8/MF A0Ol. Order Number DE88753269/ 
JAW. 

A further development in the final disposal of high radioac- 
tive waste provides to embed the burnt nuclear fuel (e.g. of the 
HTR) safely into a ceramic matrix. It is intended to use a HIP-facil- 
ity for compressing the ceramic. This work presents the technical 
engineering of this concept and the stress analysis. To warrant the 
burst safety the high pressure vessel is prestressed by two diverse, 
redundant and additionally permanent controllable prestressing sys- 















05 NUCLEAR FUELS 
0520 Waste Management 


tems. Quick loading of the facility is realized by a wear-resistant 
and backlash-free lock-system. The stress analysis is mainly calcu- 
lated with aid of the finite-element-method (FEM), which here par- 
tially was inserted in connection with contact-elements for the cou- 
pling of structures. An iterative FEM-method permits the calcula- 
tion of press-fitting with regard to stress and friction-behaviour in 
the contact joint. 


32323 (KFK—4223, pp 135-139) Computer-controlled in- 
spection systems for special waste - requirements and condi- 
tions for their realisation. Brune, D. (Kernforschungszen- 
trum Karlsruhe G.m.b.H., Germany, F.R. Abt. fuer 
Angewandte Systemanalyse). Mar 1987. (In German). NTIS 
(US Sales Only Al2/MF AOl. Order Number 
DE88752262/JAW. (CONF-8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 

Against the background of the present unsatisfactory possi- 
bilities of inspecting special wastes and the identification of their 
contents, proposals are made to increase the effectiveness of the su- 
pervisory techniques. These refer to an extension of the duty of 
producers to give information on the content of harmful substances 
in products and wastes and its inclusion in computer-controlled in- 
spection systems. In order to increase the acceptance of this addi- 
tional State intervention, those obliged to give information should 
be offered various computer-controlled information systems. 


32324 (LA—10960-MS) Summary of sorption measure- 
ments performed with Yucca Mountain, Nevada, tuff samples 
and water from Well J-13. Thomas, K.W. (Los Alamos Na- 
tional Lab., NM (USA)). Dec 1987. Contract W-7405-ENG- 
36. 10lp. NTIS, PC A06/MF A01; GPO Dep. Order 
Number DE88005707/JAW. 

The sorption studies undertaken from 1977 to 1985 by Los 
Alamos National Laboratory in support of the Nevada Nuclear 
Waste Storage Investigations project are summarized, and the data 
are tabulated in the Appendix. These studies of the sorptive behav- 
ior of Yucca Mountain, Nevada, area tuffs have been partly generic 
in nature (to understand the sorptive behavior of tuff as a function 
of many variables) and partly site specific (to obtain data for a pos- 
sible repository site at Yucca Mountain). Sorption has been investi- 
gated as a function of mineralogy, temperature, particle size, waste- 
element concentration, water composition, sorption time, and other 
variabies. The major elements studied were americium, cesium, 
neptunium, plutoniuim, thorium, uranium, strontium, technetium, 
tin, barium, radium, cerium, europium, and selenium. 24 refs., 2 
figs., 10 tabs. 


32325 (LBL—24576) Transient of diffusion from a waste 
solid into fractured porous rock. Ahn, J.; Chambre, P.L.; 
Pigford, T.H. (Lawrence Berkeley Lab., CA (USA)). Jan 
1988. Contract AC03-76SF00098. 6p. (CONF-880601—28). 
NTIS, PC A02/MF A0Oi - 02/MF A01;0; GPO Dep. Order 
Number DE88007412/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

Previous analytical studies of the advective transport of dis- 
solved contaminants through fractured rock have emphasized the 
effect of molecular diffusion in the rock matrix in affecting the 
space-time-dependent concentration of the contaminant as it moves 
along the fracture. Matrix diffusion only in the direction normal to 
the fracture surface was assumed. Contaminant sources were con- 
stant-concentration surfaces of width equal to the fracture aperture 
and of finite or infinite extent in the transverse direction. Such stud- 
ies illustrate the far-field transport features of fractured media. To 
predict the time-dependent mass transfer from a long waste cylin- 
der surrounded by porous rock and intersected by a fracture, the 
present study includes diffusion from the waste surface directly into 
porous rock, as well as the more realistic geometry. Here we 
present numerical results from Chambre’s analytical solution for the 
time-dependent mass transier from the cylinder, for the low-flow 
conditions wherein near-field mass transfer is expected to be con- 
trolled by molecular diffusion. 5 refs., 3 figs. 
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32326 (LBL—24707) An instrument control and data 
analysis program for NMR imaging and spectroscopy. Roos, 
M.S.; Mushlin, R.A.; Veklerov, E.; Port, J.D.; Ladd, Cc 
Harrison, C.G. (Lawrence Berkeley ‘Lab., CA (USA); Inter- 
national Business Machines Corp., Armonk, NY (USA)). 
Jan 1988. Contract AC03-76SF00098. 30p. (CONF- 
8608216—1). NTIS, PC A03/MF A01;1; GPO Dep. Order 
Number DE88007377/JAW. 

From 5. annual meeting of the Society of Magnetic Reso- 
nance in Medicine; Montreal, Canada (19 Aug 1986). 

We describe a software environment created to support real- 
time instrument control and signal acquisition as well as array-proc- 
essor based signal and image processing in up to five dimensions. 
The environment is configured for NMR imaging and in vivo spec- 
troscopy. It is designed to provide flexible tools for implementing 
novel NMR experiments in the research laboratory. Data acquisi- 
tion and processing operations are programmed in macros which 
are loaded in assembled from to minimize instruction overhead. 
Data arrays are dynamically allocated for efficient use of memory 
and can be mapped directly into disk files. The command set in- 
cludes primitives for real-time control of data acquisition, scalar 
arithmetic, string manipulation, branching, a file system and vector 
operations carried out by an array processor. 6 figs. 


32327 (NUREG—1308) Radioactive material in the West 
Lake Landfill: Summary report. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Apr 1988. 20p. NTIS, 
PC ‘A03/MF A01;1. Order Number T188008756/JAW. 

The West Lake Landfill is located near the city of St. Louis 
in Bridgeton, St. Louis County, Missouri. The site has been used 
since 1962 for disposing of municipal refuse, industrial solid and 
liquid wastes, and construction demolition debris. This report sum- 
marizes the circumstances of the radioactive material found in the 
West Lake Landfill. Primary emphasis is on the radiological envi- 
ronmental aspects as they relate to potential disposition of the mate- 
rial. 8 refs., 2 figs., 1 tab. 


32328 (OH—84-6-K) Conditioning of tritiated wastes. 
Part II. Solidification and encapsulation. Hawthorne, S.H. 
(Ontario Hydro Research Lab., Toronto (Canada)). 15 Feb 
1984. 37p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88701953/JAW. 

Work is continuing on the development of conditioning sys- 
tems for low and intermediate level tritiated liquid and solid wastes 
which will prevent loss of tritium for at least 150 years. This por- 
tion of the program has concentrated on solidification and encapsu- 
lation of tritiated aqueous wastes, development of techniques, for 
the measurement of tritium loss in air and water, and identification 
and evaluation of encapsulation materials. Solidification of tritiated 
aqueous wastes by water extendible polyester or cements resulted 
in average tritium releases of approximately 1-4x10~‘aday with that 
from water extendible polyester being the lowest. The daily release 
rate is independent of initial tritium concentration in the waste form 
and can be reduced by a factor of 1000 by encapsultation of the 
waste within a 10 mm layer of water extendible polyester. Water 
extendible polyester is the preferred material for solidification and 
encapsulation of aqueous tritiated wastes and encapsulation of tri- 
tiated solids permitting release of only 3x10~*% of the original ac- 
tivity over 150 years. It is expected that this program which was 
originally scheduled for three years can now be completed in two 
years with complete definition of the conditioning system including 
the outer package. 


32329 (ORNL/Sub—86-02217/1) Preliminary description 
of the transportation operations (Stoller (S.M.) 
Corp., Boulder, CO (USA)). Mar 1988. Contract ACO05- 
840R21400. 143p. NTIS, PC A07/MF A01. Order Number 
DE88008999/JAW. 

This document presents a preliminary description of the 
transportation operations systems designed to ship spent fuel and 
high-level waste (HLW) from waste generator sites to authorized 
waste receiving facilities. It is an initial effort to define the oper- 
ations system and identifies the activities and system components 
necessary to provide complete transportation capability. It is in- 
tended that this be a project level working document to facilitate 
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dialog for further identification of system elements and functional 
requirements. This process will lead to issuance of a System Re- 
quirements and Description (SRD) document for the transportation 
operations systems and will identify detailed system functional re- 
quirements, performance criteria, and functional interfaces. The 
transportation system is quite complex and is influenced by a large 
number of external factors and interfaces. Some of these interfaces 
(such as the repository) are just now being developed. Others (such 
as utility-handling capabilities) are currently in existence and must 
be accommodated or modified. Additionally, the allocation of re- 
quirements is likewise both developing (with the repository) and 
somewhat fixed. 16 refs., 15 figs., 12 tabs. 


32330 (ORNL/Sub—86-SA094/1) Use of transportable 
storage casks in the nuclear waste management system. (H 
and R Technical Associates, Inc., Oak Ridge, TN (USA); 
Johnson (E.R.) Associates, Inc., Oakton, VA (USA)). Dec 
1987. Contract AC05-840R21400. 78p. (ORNL/Sub—86- 
SA224/1; HR/JAI—289). NTIS, PC A05/MF A01;1; GPO 
Dep. Order Number DE88007847/JAW. 

A study was performed to determine the viability of the use 
of transportable storage casks (TSCs), and other metal casks that 
are designed primarily for storage but which might be used to ship 
their stored contents to DOE on a one-time use basis (referred to in 
this study as storage only casks, or SOCs), in the combined utility/ 
DOE spent fuel management system. The viability of the use of 
TSCs and SOCs was assessed in terms of the costs and savings in- 
volved in their use, the sensitivity of these costs and savings to 
changes in the capacity and cost of fabrication of the casks, the im- 
pacts of variation in cask design features on cost and radiation ex- 
posure of personnel, and their prospective use in connection with 
the transport of defense high level wastes. Estimates were devel- 
oped of the costs of acquiring and handling of TSCs and SOCs at 
reactor sites. For comparison purposes, similar costs were devel- 
oped for the use of concrete storage casks at reactor sites. Esti- 
mates of the savings involved to the DOE system as a result of re- 
ceiving spent fuel in TSCs or SOCs were separately developed. A 
summary of the results of cost estimates developed in Section 4.0 
and the Appendices to this report is shown in Tables 2-1 and 2-2 
for instances in which the TSC or SOC were delivered to DOE 
containing intact fuel assemblies and cans of consolidated fuel, re- 
spectively. 2 figs., 14 tabs. 


32331 (ORNL/TM—9348) Precise leveling determination 


uplift patterns Fracturing 
Facility, Oak Ridge National Laboratory. Haase, C.S.; Stow, 
S.H. (Oak Ridge National Lab., TN (USA)). May 1988. 
Contract AC05-840R21400. 39p. NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88010738/JAW. 
Surface uplift patterns were determined for five grout injec- 
tions at the New Hydrofracture Facility (NHF) during the period 
July 1983 through January 1984. The uplift patterns are complex. 
In plan view, they are elliptical to almost circular and exhibit vary- 
ing degrees of cross-sectional asymmetry with one side steeper than 
the other. The long axis of the ellipse is more or less parallel to 
geological strike. The uplift patterns vary in size, shape and asym- 
metry from injection to injection. The region of maximum uplift is 
typically offset with respect to the injection point, suggesting that 
most hydrofraciure injections dip to the south-southeast. Approxi- 
mately 40 to 60% of the uplift measured 5 days after an injection 
subsided within 30 to 45 days. In one case, all of the uplift subsided 
within 70 days of injection. Modeling of the uplift patterns by 
simple models, based on homogeneous, isotropic subsurface condi- 
tions, suggests that hydrofractures produced by the injections are 
either horizontal or have shallow dips to the south-southeast. Such 
Orientations are consistent with the hydrofracture orientations de- 
termined by gamma-ray logging in observation wells surrounding 
the NHF site. 19 refs., 17 figs., 1 tab. 


32332 (ORNL/TM—10189) Final Inventory Work-Off 
Plan for ORNL transuranic wastes (1986 version). Dicker- 
son, L.S. (Oak Ridge National Lab., TN (USA)). May 1988. 
Contract AC05-840R21400. 114p. NTIS, PC A06/MF 
A01;1; GPO Dep. Order Number DE88010740/JAW. 

The Final Inventory Work-Off Plan (TWOP) for ORNL 
Transuranic Wastes addresses ORNL’s strategy for retrieval, certifi- 
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cation, and shipment of its stored and newly generated contact-han- 
dled (CH) and remote-handled (RH) transuranic (TRU) wastes to 
the Waste Isolation Pilot Plant (WIPP), the proposed geologic re- 
pository near Carlsbad, New Mexico. This document considers cer- 
tification compliance with the WIPP waste acceptance criteria 
(WAC) and is consistent with the US Department of Energy's 
Long-Range Master Plan for Defense Transuranic Waste Manage- 
ment. This document characterizes Oak Ridge National 
Laboratory's (ORNL’s) TRU waste by type and estimates the 
number of shipments required to dispose of it; describes the meth- 
ods, facilities, and systems required for its certification and ship- 
ment; presents work-off strategies and schedules for retrieval, certi- 
fication, and transportation; discusses the resource needs and addi- 
tions that will be required for the effort and forecasts costs for the 
long-term TRU waste management program; and lists public docu- 
mentation required to support certification facilities and strategies. 
22 refs., 6 figs., 10 tabs. 


32333 (ORNL/TM—10291/R1) Formulation studies and 
grout development for fixation of variable phosphate/sulfate 
waste, Milestone 195. Sams, T.L.; McDaniel, E.W.; Tallent, 
O.K.; Francis, C.L.; Washburn, F.A. (Oak Ridge ’ National 
Lab., TN (USA)). Feb 1988. Contract AC05-840R21400. 
203p. NTIS, PC A10/MF A01;1; GPO Dep. Order Number 
DE88007865/JAW. 

The objective of this work was to develop a range of 
cement-based blended dry solids which, when mixed with variable 
phosphate/sulfate waste (PSW), produce grouts that are processible 
in the Rockwell Hanford Operations (RHO) Transportable Grout 
Facility (TGF). The selected formula(s) will also utilize commeri- 
cally available materials requiring no custom processing and meet 
all criteria as identified and quantified by RHO, not only for grouts 
made with the reference formula, but also for those grouts made 
with reasonable deviations from the reference formula expected 
during routine TGF operation. This report presents experimental 
data for processibility and solid performance as well as graphical 
representations of the data. Based upon the results of the prelimi- 
nary study, several grout formulas were found that produced ac- 
ceptable grouts. One such formula, composed of Type III Portland 
cement (50 wt%), class F fly ash (28 wt%), Attapulgite-150 clay 
(14 wt%), and Indian red pottery clay (IRPC) (8 wt%), produced 
acceptable grouts with several of the waste concentrations studied. 
When mixed with 100% sulfate waste, this blend produced accepta- 
ble grouts at mix ratios of 8, 8.5, and 9 lb/gal. This particular blend 
also produced acceptable grouts at waste concentrations of 25/75 
and 75/25 PSW. 12 refs., 27 figs., 13 tabs. 


(PB—88-142435/XAB) Report on the review of re- 
am and development on the disposal of high-level radioac- 
tive wastes. Harrison, J.M. (International Council of Scien- 
tific Unions, Paris (France)). Jan 1983. 46p. NTIS, PC E03/ 
MF AOl1. 

A final report on the review of R & D on the disposal of 
high-level radioactive waste from the generation of electric power 
was presented to the 19th General Assembly of ICSU in 1982. It is 
the result of a review by the ICSU Steering Committee (SC) of the 
reports prepared by the Working Groups (WG) on: (1) terrestrial 
disposal; (2) marine disposal; (3) Environmental pathways. In gener- 
al, the SC and the WG are confident that high-level radioactive 
wastes can be safely disposed of, provided that some specific lines 
of research are intensified. The progress in learning about the fea- 
ture known as subduction is impressive and it would seem that sub- 
duction zones may become eventually primary candidates for dis- 
posal sites. Disposal on land or sea demands a systems approach 
and close cooperation, beginning with early planning, and most in- 
volve all concerned. It was agreed that longer retention (decades 
longer) of solid waste in appropriate storage facilities has many ad- 
vantages for safe disposal and hence more research is needed on 
temporary long-term storage. Although the research underway and 
being proposed is directed to radioactive wastes, its successful con- 
clusion will ensure safe disposal of all toxic materials - mercury, ar- 
senic, and the like. 
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32335 (PNL—64) Special waste-form lysimeters-arid: 
Three-year monitoring report. Jones, T.L.; Serne, R.J.; 
Toste, A.P. (Pacific Northwest Lab., Richland, WA 
(USA)). Apr 1988. Contract AC06-76RL01830. 173p. NTIS, 
PC A08/MF A0O1;1. Order Number DE88008742/JAW. 

Regulatioris governing the disposal of commercial low-level 
waste require all liquid waste to be solidified before burial. Most 
waste must be solidified into a rigid matrix such as cement or plas- 
tic to prevent waste consolidation and site slumping after burial. 
These solidification processes affect the rate at which radionuclides 
and other solutes are released into the soil. In 1983, a program was 
initiated at Pacific Northwest Laboratory to study the release of 
waste from samples of low-level radioactive waste that had been 
commercially solidified. The primary method used by this program 
is to bury sample waste forms in field lysimeters and monitor leach- 
ate composition from the release and transport of solutes. The ly- 
simeter facility consists of 10 lysimeters, each containing one 
sample of solidified waste. Five different waste forms are being 
tested, allowing duplicate samples of each one to be evaluated. The 
samples were obtained from operating nuclear power plants and are 
actual waste forms routinely generated at these facilities. All solidi- 
fication was accomplished by commercial processes. Sample size is 
a partially filled 210-L drum. All containers were removed prior to 
burial leaving the bare waste form in contact with the lysimeter 
soil. 11 refs., 14 figs., 16 tabs. 


32336 (PNL—6387) Interim economic and 

profile, Benton and Franklin Counties, Washington: Working 
draft. Clark, D.C. (Pacific Northwest Lab., Richland, WA 
(USA)). Nov 1987. Contract AC06-76RL01830. 48p. 
(BHARC—800/87/024). NTIS, PC A04/MF A0Oi;1. Order 
Number DE88007991/JAW. 

This report is organized into five sections. Section 2 summa- 
rizes the methods used to compile and analyze the data presented in 
the report. It includes a discussion of the Qualilty Assurance con- 
text within which the data were collected, analyzed, and stored; a 
definition of the variables and time period included in the profile; 
description of the secondary and primary data collection, compila- 
tion, and analysis procedures used in preparing the report; and a 
summary of the database management system that will be used to 
store and provide access to the data presented in the the report. 
Section 3 contains the profile information, organized by topic. A 
combination of tables, figures, and text are used to describe the eco- 
nomic and demographic conditions in Benton and Franklin coun- 
ties. Section 4 summarizes outstanding technical issues and data re- 
quirements, and Section 5 provides a bibliography of the documents 
and personal communications from which the data in this report 
were obtained. 27 refs., 4 figs., 17 tabs. 


32337 (PNL—6463) The predicted impacts to the ground- 
water and Columbia River from ammoniated water 
to the 216-A-36B crib. Buelt, J.L.; Conbere, W.; Freshley, 
M.D.; Hicks, R.J.; Kuhn, W.L.; Lamar, D.A.; Serne, R.J.; 
Smoot, J.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1988. Contract AC06-76RL01830. 82p. NTIS, 
pee rca: A01; GPO Dep. Order Number T188008073/ 
Impact from past and potential future discharges of ammoni- 
ated water to the 216-A-36B crib have on groundwater and river 
concentrations of hazardous chemical constitutents are studied. 
Until August 1987, the 216-A-36B crib, located in the 200-East 
Area of the Hanford Site, accepted ammoniated water discharges. 
Although this study addresses known hazardous chemical constitu- 
ents associated with such discharges, the primary concern is the 
discharge of NH,OH because of its microbiological conversion to 
NO:/sup {minus/} and NOs/sup {minus/}. As a result of fuel de- 
cladding operations, material balance calculations indicate that 
NH,OH has been discharged to the 216-A-36B crib in amounts that 
exceed reportable quantities under the Comprehensive Environmen- 
tal Response, Compensation and Liability Act of 1980. Although 
flow to the crib is relatively constant, the estimated NHsOH dis- 
charge varies from negligible to a maximum of 10,000 g-molesh. 
Because these discharges are intermittent, the concentration deliv- 
ered to the groundwater is a function of soil sorption, microbiologi- 
cal conversion rates of NH,* to NO2/sup {minus/} and NOs/sup 
{minus/}, and groundwater dispersion. This report provides results 
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based on the assumptions of maximum, nominal, and discountinued 
NH,OH discharges to the crib. Consequently, the results show 
maximum and realistic estimates of NH,*, NO2/sup {minus/} and 
NOs/sup {minus/} concentrations in the groundwater. 


32338 (PNL—6507) Waste acid detoxification and recla- 
mation: Phase 1, Project planning and concept development. 
Stewart, T.L.; Brouns, T.M. (Pacific Northwest Lab., Rich- 
land, WA (USA))..Feb 1988. Contract AC06-76RL01830. 
26p. (DOE/HWP—S0). NTIS, PC A03/MF AOl. Order 
Number DE88009360/JAW. 

The objectives of this project are to develop processes for 
reducing the volume, quantity, and toxicity of metal-bearing waste 
acids. The primary incentives for implemeting these types of waste 
minimization processes are regulatory and economic in that they 
meet requirements in the Resource Conservation and Recovery Act 
and reduce the cost for treatment, storage, and disposal. Two pre- 
cipitation processes and a distillation process are being developed 
to minimize waste from fuel fabrication operations, which comprise 
a series of metal-finishing operations. Waste process acids, such as 
HF{--}HNOs etch solutions contianing Zr as a major metal impuri- 
ty and HNOs strip solutions containing Cu as a major metal impuri- 
ty, are detoxified and reclaimed by concurrently precipitating 
heavy metals and regenerating acid for recycle. Acid from a third 
waste acid stream generated from chemical milling operations will 
be reclaimed using distillation. This stream comprises HNOs and 
H2SQ, which contains U as the major metal impurity. Distillation 
allows NOs/sup {minus/} to be displaced by SO./sup {minus/2} in 
metal salts; free HNOs is then vaporized from the U-bearing sulfate 
stream. Uranium can be recovered from the sulfate stream in down- 
stream precipitation step. These waste minimization processes were 
developed to meet Hanford’s fuel fabrication process needs. 7 refs., 
4 figs., 1 tab. 


32339 (SAND—84-0307) A technique for the geometric 
modeling of underground surfaces: Nevada Nuclear Waste 
Storage Investigations Project. Williams, R.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Mar 1988. Contract 
AC04-76DP00789. 84p. NTIS, PC A05/MF A01;1. Order 
Number DE88009792/JAW. 4 

There is a need within the Nevada Nuclear Waste Storage 
Investigation (NNWSI) project to develop three-dimensional sur- 
face definitions for the subterranean stratigraphies at Yucca Moun- 
tain, Nevada. The nature of the data samples available to the 
project require an interpolation technique that can perform well 
with sparse and irregularly spaced data. Following an evaluation of 
the relevant existing methods, a new technique, Multi-Kernel Mod- 
ulation (MKM), is presented. MKM interpolates sparse and irregu- 
larly spaced data by modulating a polynomial trend surface with a 
linear summation of regular surfaces (kernels). A perspective dis- 
cussion of MKM, Kriging, and Multiquadric Analysis reveals that 
MKM has the advantage of simplicity and efficiency when used 
with sparse samples. An example of the use of MKM to model a 
complex topography is presented. 24 refs., 6 figs., 2 tabs. 


32340 (SAND—87-0753) Feasibility of disposal of high- 
Dispersal 


level radioactive wastes into the seabed: of radionu- 
clides in the oceans: Models, data sets, and regional descrip- 
tions. Marietta, M.G.; Simmons, W.F. (Sandia National 
Labs., Albuquerque, NM (USA); Simmons (W.F.), Woods 
Hole, MA (USA)). Feb 1988. Contract AC04-76DP00789. 
467p. NTIS, PC A20/MF A01;1; GPO Dep. Order Number 
DE88010108/JAW. 

Processes from small to large scales that are related to dis- 
persion in the ocean are identified and discussed. The modeling 
structure that the Physical Oceanography Task Group (POTG) as- 
sembled to simulate the evolution of a tracer in the ocean is out- 
lined. Methodology for assimilating real field data into this struc- 
ture is described. Results of field surveys at three SWG study loca- 
tions that identify local processes relevant to deep dispersal and 
provide baseline modeling data for site characterization are re- 
viewed. Verification of model physics, numerics, and field perform- 
ance are described. Other modeling-dedicated high-resolution field 
surveys are reviewed. The status of field verification of tracer dis- 
persal simulations is included. Carryover from POTG methodology 
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to monitoring program design is discussed. A box model, called the 
Mark A, was provided and subsequently used. It is a coarsened ver- 
sion of the more complex modeling structure. Because the program 
was terminated prematurely, realistic ocean simulations for driving 
the Mark A and reproduction of known tracer distributions for val- 
idation were not fully achieved. 376 refs., 222 figs., 29 tabs. 


32341 (SAND—87-0951) FREEFALL; A seabed penetra- 
ae NM (USA). I (Sandia National Labs., Albu- 
oe igs (USA)). Jan 1988. Contract AC04 

89. 80p. NTIS, PC A05/MF A01;1. Order Number 
DE88009867/JAW. 


: ; bug 
1988. Contract AC04-76DP00789. PC NTIS, PCA 03 /M 
A01;1. Order Number DE88010101/ AW. 


pute creep responses for five experimental configurations in 
which rock salt is subjected to several different complex loadings. 
The UCP model is exercised with three sets of model parameters. 
Two sets are for salt from the site of the Waste Isolation Pilot Plant 
(WIPP) in southeastern New Mexico, and the third is for salt from 
Avery Island, Louisiana. The WIPP reference secondary creep pa- 
rameters are used in both the EC and RESC models. The WIPP 
reference values for the elastic moduli are also used in the ESC 


-1938C) An analysis of the G-Tunnel 
EP Chall Nubeal Lone Ar 


5. . 
NM (USA)). Jan 1988. Contract AC04- 
. (CONF-880654—6). NTIS, PC A03/MF 
A0l1;1; GPO Dep. Order Number 
DE88004694/JAW. 
From 29. U.S. symposium on rock mechanics; Minneapolis, 
MN, - (13 Jun 1988). 
key question in the analytical and numerical modeling of 
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(SAND—87-2073) Additional underground 
a required for Yucca Mountain repository Kiseoniane 
tion: Nevada Nuclear Waste Storage Investigations Project. 
Easterling, a Hall, I.J. (Sandia National Labs., Albu- 
ae (USA)). Apr 1988. Contract AC04 
89. 22p. NTIS, PC A03/MF A0O1;1. Order Number 
DE88009788/JAW. 

Predicted ground motion at the proposed Yucca Mountain 
nuclear waste repository, due to underground nuclear explosions at 
the Nevada Test Site, is one aspect of the Yucca Mountain site 
characterization. The data used in such predictions must be Quality 
Category I, but existing data and the resulting predictions are not. 
Thus, it will be necessary to collect additional Quality Category I 
data to validate predictions based on historical data. This report 
presents results that can be used to determine how many instru- 
mented tests are required. In particular, the sample size required to 
have a specified probability of detecting a given bias in the histori- 
cal data is derived and tabulated. 3 refs., 2 figs., 4 tabs. 


32345 ee ieee a ee, eee mee 

heated axisymmetric pillar test at the Waste Isolation Pilot 

Plant (WIPP). Munson, D.E.; Torres, T.M.; Jones, R.L. 

= National Labs., Albuquer ue, NM (USA); Tech. 
Inc., Albuquerque, (USA). 1988. Contract 

AC04-76DP00789. lip. ‘CONF. 880654—4). NTIS, 

~~ A01;1; GPO Dep. Order Number DE88003996/ 


From 29. U.S. symposium on rock mechanics; Minneapolis, 
MN, USA (13 Jun 1988). 

Extensive structural creep and thermal histories of a heated, 
axisymmetric, underground salt pillar are presented and analyzed 
through pseudostrains. In situ data are then compared to laboratory 
fracture and to 2-dimensional numerical, pre-test reference calcula- 
tions. 8 refs., 9 figs. 


32346 (SAND—87-2488) Heated Axisymmetric Pillar 
Test (Room H): In situ data report, February 1985-April 
1987; Waste Isolation Pilot Plant (WIPP): Thermal/Structur- 
al Interactions Program. Munson, D.E.; Jones, R.L.; Hoag, 
D.L.; Ball, J.R. (Sandia National Labs., Albuquerque, NM 
(USA); Tech. Reps., Inc., Albuquerque, NM (USA); RE/ 
SPEC, Inc., Albuquerque, NM (USA)). Oct 1987. Contract 
AC04-76DP00789. 360p. NTIS, PC A16/MF A0Oi;1. Order 
Number DE88009241/JAW. 

Test, a very large-scale, in situ test fielded underground at the 
Waste Isolation Pilot Plant (WIPP). These data include selected 
fielding information, test configuration, instrumentation activities, 
and comprehensive results from a large number of gages. The re- 
sults give measured data from room closure gages, extensometers, 
stress meters, thermocouples, flux meters, and power gages em- 
placed in the test. 24 refs., 36 figs., 21 tabs. 


32347 (SAND—87-7155) Analysis of data from expansive 
salt-water concrete seals in Series B Small-Scale Seal Per- 
formance Tests. Labreche, D.A.; Van Sambeek, L.L. (RE/ 


SPEC, Inc., Albuquerque, NM (USA)). Apr 1988. Contract 
AC04-76DP00789. 183p. NTIS, PC A09/MF A01;1; GPO 
Dep. Order Number DE88009785/JAW. 

The Series B Small-Scale Seal Performance Tests was the 
second set of in situ experiments at the Waste Isolation Pilot Plant 
designed to evaluate candidate salt repository seal materials. Expan- 
sive salt-water concrete seals were placed in large diameter hori- 
zontal boreholes in M Drift. Structural response data from two in- 
strumented seals are presented and discussed. The results of sup- 
porting finite element calculations are compared to measured seal 
response. Representative comparisons are made between the Series 
B seals and the Series A seals, expansive salt-water concrete seals 
placed in a vertical configuration. Series A structural data are pre- 
sented in an appendix. 22 refs., 97 figs., 10 tabs. 
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32348 (SAND—88-0324C) Comparison of strongly heat- 
driven flow codes for unsaturated media. Updegraff, C.D.; 

Bonano, E.J. (GRAM, Inc., Albuquerque, NM (USA); 
Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 14p. (CONF-880582—3; 
CONF-880582—). NTIS, PC A03/MF AO0I;1. Order 
Number DE88010526/JAW. 

From Validation of flow and transport models for the un- 
saturated zone meeting; Ruidoso, NM, USA (23 May 1988). 

SNLA evaluated three strongly heat-driven flow codes, 
TOUGH, NORIA, PETROS, for simulating unsaturated ground- 
water flow near a high-level radioactive waste (HLW) repository. 
The purpose of the evaluation was to ascertain whether one or 
more of these codes could be useful in the development of a per- 
formance assessment methodology for disposal of HLW in welded 
tuff. The results of this study suggest the need for thorough investi- 
gations of the impact of heat on the flow field in the vicinity of an 
unsaturated HLW repository. Recommendations are to develop a 
new flow code combining the best features of these three codes and 
eliminating the worst ones and to find test problems representative 
of conditions around an HLW repository. 


32349 (SAND—88-0418C) Excavation effects on tuff: 
Recent findings and plans for investigations at Yucca Moun- 
tain. Blejwas, T.E.; Zimmerman, R.M.; Shephard, L.E. 
(Sandia National Labs., Albuquerque, NM (USA); Sandia 
National Labs., Albuquerque, NM (USA); Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 18p. (CONF-880497—1). NTIS, PC A03/MF 
A01;1. Order Number DE88008672/JAW. 

From Workshop on excavation effects on the engineering 
design and safety performance of an underground repository for ra- 
dioactive waste; Winnipeg, Canada (26 Apr a: 

Plans for site-characterization testing and constructing an ex- 
ploratory shaft facility (ESF) at Yucca Mountain, Nevada, have 
been influenced by the construction and monitoring of stable open- 
ings in G-Tunnel on the Nevada Test Site. G-Tunnel provides 
access for testing in a thin bed of unsaturated welded tuff that is 
similar to that at Yucca Mountain. The data from the experiments 
in the ESF will be used to validate analytical methods for predict- 
ing the response of underground openings to the excavation process 
and to the heat generated by the waste. 13 refs., 8 figs. 


32350 (SAND—88-0453C) mechanical 

of G-Tunnel field experiments at Rainier Mesa, Nevada. 
Bauer, S.J.; Costin, L.S.; Chen, E.P.; Tillerson, J.R. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. . (CONF-880497—2). NTIS, PC 
A03;3. Order Number DE88008801/JAW. 

From Workshop on excavation effects on the engineering 
design and safety performance of an underground repository for ra- 
dioactive ae Winni tn Canada (26 Apr 1988). 

vals teathoods dels) are currently being developed to 
support initial mechanical, and thermomechanical aspects of re- 
pository design and performance assessment of the candidate Yucca 
Mountain high-level nuclear waste site. Credibility of these models, 
and therefore of design and performance analyses, will in part be 
determined through comparison of calculated and measured re- 
sponse (validation) for large-scale field experiments. This paper dis- 
cusses the models being developed, the rationale behind the model 
development, and analyses of experiments performed at G-Tunnel 
a ar as part of site characterization at Yucca Mountain. 25 

, 21 figs. 


32351 (SAND—88-1092C) Evaluation of excavation ef- 
fects on rock-mass around the waste-handling 
shaft at the WIPP [Waste Isolation Pilot Plant] site. Beau- 
heim, R.L.; Saulnier, G.J. Jr. (Sandia National Labs., Albu- 
qusay” que, NM (U: (USA); Intera Technologies, Inc., Austin, TX 

SA)). 1988. Contract AC04-76DP00789. 12p. (CONF- 
880497—3). NTIS, PC A02/MF A01;1. Order Number 
DE88009693/JAW. 

From Workshop on excavation effects on the engineering 
design and safety performance of an underground repository for ra- 
dioactive waste; Winnipeg, Canada (26 Apr 1988). 

Pulse-injection permeability tests were performed in six sub- 
horizontal boreholes at four horizons in the Waste-Handling Shaft 
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at the Waste Isolation Pilot Plant (WIPP) site to evaluate potential 
changes in permeability caused by stress relief around the shaft. 
The test were performed using a triple-packer test tool capable of 
simultaneous isolation and pressure and temperature monitoring of 
three intervals within a borehole. The tests were designed to pro- 
vide a “profile” of permeability with increasing distance from the 
shaft wall. All lithologies tested had very low hydraulic conductiv- 
ities, with values ranging from 6 {times} 10/sup {minus/15} to 1 
{times} 10/sup {minus/13} ms. No significant changes in perme- 
ability as a function of distance from the shaft wall were observed. 
Thus, if a zone of enhanced permeability caused by stress relief 
exists around the shaft, it is probably within the first 1 to 2 m of 
rock around the shaft that could not be tested using the available 
test-tool configuration. The testing revealed the presence of a de- 
pressurization zone around the shaft, apparently caused by drainage 
of fluid from the formation into the shaft. 5 refs., 5 figs. 


32352 (STRIPA-TR—87-03) Final report of the borehole, 
shaft, and tunnel sealing test. Vol. 3. Tunnel plugging. Pusch, 
R.; Boergesson, L.; Ramqvist, G. (Swedish Nuclear Fuel 
and Waste Management Co., Stockholm). Feb 1987. 110p. 
NTIS (US Sales Only), PC A06/MF A01. Order Number 
DE88753310/JAW. 

Like the borehole and shaft plugging tests, the tunnel test 
gave evidence of the very effective sealing power of Na bentonite. 
The test arrangement consisted of a 9 m long 1.5 m diameter steel 
tube surrounded by sand and cast in concrete plugs at each end. 
These plugs contained bentonite forming ‘O-ring’ sealings at the 
concrete/rock interface. The test had the form of injecting water 
into the sand and measuring the leakage that took place through 
the adjacent rock and along the plug. It was concluded that the 
drop in leakage from more than 200 | at 100 kPa water pressure 
early in the test to 75 1 at 3 MPa pressure at the end was due partly 
to the swelling pressure exerted by the bentonite on the rock and 
by penetration of bentonite into water-bearing rock fractures. The 
maior sealing process appears to be the establishment of a very 
tight bentonite/rock interface. 


(STRIPA-TR—87-07) Reflection and tubewave 
custpits if tin aeteatic Qite rath Goa Basten Craudale sian 
Cosma, C.; Baehler, S.; Hammarstroem, M.; Pihl, J. (Swed- 
ish Nuclear Fuel and Waste Management Co., Stockholm; 
Foersvarets Forskningsanstalt, Stockholm (Sweden)). Dec 
1986. 37p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88753311/JAW. 

The data from the crosshole research program (radar, seis- 
mics and hydraulics) in the Stripa Phase II Project resulted in the 
construction of a model. The results from the present study were 
compared to this model. It was found that the existing data set used 
for tomographic analysis could only be used to a limited extent, as 
reflection analysis requires a more dense detector coverage. Never- 
theless two reflectors were detected. The positions of the reflectors 
were compared to the existing crosshole model and proved to cor- 
relate well. For the tubewave analysis almost all crosshole seismic 
data could be used. By comparing the results with previous hydrau- 
lic tests, it was found that tubewave sources and hydraulically con- 
ductive zones are in concordance. All previously defined zones but 
one could be detected. 


32354 (STRIPA-TR—87-08) Crosshole investigations - 
short and medium range seismic tomography. Cosma, C. 
(Swedish Nuclear Fuel and Waste Management Co., Stock- 
holm). Feb 1987. 41p. NTIS (US Sales Only), PC ‘A03/MF 
A01. Order Number DE88753312/JAW. 

Seismic tomographic tests were conducted as a part of the 
Crosshole Investigations program of the Stripa Project. The aim 
has been to study if it is possible to detect by seismic tomography 
major fracture zones and determine their dimensions and orienta- 
tion. The analysis was based on both compressional (P) and trans- 
versal (S) waves. The Young’s modulus has been also calculated for 
a sub-set of measurements as a cross check for the P and S wave 
velocities. The experimental data was collected at the crosshole site 
in the Stripa mine during 1984-1985. A down-the-hole impact 
source was used together with triaxial detectors and a digital seis- 
mograph. Five tomographic sections were obtained. The number of 
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records per section was appr. 250. Measurements were done down 
to 200 m depth in all boreholes. The main conclusion is that it is 
possible to detect major fracture zones by seismic tomography. 
Their position and orientation can also be estimated. 


a cee a Program for the Stripa 

project phase 3, 1986-1991. (Swedish Nuclear Fuel and 

tt Co., Stockholm). May 1987. 77p. NTIS 

(US S. Sales Only), PC AOS/MF AOl. Order Number 
DE88753313/JAW. 

In June 1985, the Joint Technical Committee agreed to pro- 
ceed with the planning required for the initiation of a Phase 3. The 
following general objectives of a third phase were agreed upon: To 
integrate various site characterization techniques and methods of 
analysis for the prediction and validation of ground-water flow and 
nuclide transport in an unexplored volume of Stripa granite and to 
demonstrate and verify the use of different materials and techniques 
for sealing ground-water flow paths in the Stripa granite. A sched- 
ule for the solicitation review of proposals was established. The 
general areas of investigations were defined as: Site characterization 
and validation; improvement of site assessment methods and con- 


cepts; sealing of fractured rock. 
32356 ee State-of-the-art report on 
potentially useful materials for sealing nuclear waste reposi- 
tories. Coons, W.; A.; Gnirk, P.; Gray, M.; 


Bergstroem, 
Knecht, B.; Pusch, R.; Steadman, J.; Stillborg, B.; Tokon- 
ami, Masayasu; Vaajasaari, M. (Swedish Nuclear Fuel and 
Waste Management Co., Stockholm). Jun 1987. pone 
(US Sales Only), PC A09/MF AOl. Order 
DE88753314/JAW. 

Seals, including fracture seals, may be used to limit ground- 
water flow into and away and to limit the release of radionuclides 
that may be transported by groundwater movement. Seals, if re- 
quired to achieve repository performance or desirable from a per- 
formance standpoint, should have as long service life as possible; 
the primary means to assure long-term sealing functions is to assure 
long-term stability of the materials selected for sealing. Seal materi- 
als selection and seal design will depend on quantitative sealing cri- 
teria; these criteria have not been established and probably cannot 
be established generically; each repository will have different seal- 
ing criteria and individually selected seal materials and designs. In 
light of the above, however, the priority fracture seal materials, i.e., 
bentonite grouts and cementitious grouts and their mixtures, will 
probably be widely applicable and will meet sealing requirements 
that may be imposed by any of the participants’ repository pro- 
grams. 


(UCRL—21047) Decontamination and Waste 
Treatment F design waste characterization. (Radian 

., Sacramento, CA (USA)). 9 Feb 1988. Contract W- 
7405-ENG-48. 49p. NTIS, PC A03/MF A01;1; GPO Dep. 
Order Number DE88011311/JAW. 

Lawrence Livermore National Laboratory is proposing to 
construct and operate a new decontamination and waste treatment 
facility (DWTF) that would replace existing hazardous waste man- 
agement and treatment facilities. The proposed DWTF would be 
capable of processing a wide variety of wastes, including organic 
wastes, reactive wastes, contaminated equipment and clothing, and 
wastewater contaminated with heavy metals. Radioactive, nonra- 
dioactive, and mixed wastes would be treated in the proposed 
DWTF. The purpose of this report is to document the design waste 
throughputs and characteristics for the proposed DWTF. Gaps in 
the waste characterization data needed for the proposed DWTF 
permitting and design efforts are also identified. Most of the data 
gaps identified in this report are design effort data needs for the 
liquid waste treatment facility. 4 refs., 1 fig., 26 tabs. 


32358 (UCRL-Trans—12222) Ceramic encapsulation of 
nuclear wastes. Larker, H.T. (Lawrence Livermore National 
Lab., CA (USA)). 1988. Contract W-7405-ENG-48. Trans- 
lated from JERNKONTORETS ANNALER 1/80. 12p. 
NTIS, PC A03/MF AO1;1. 

With few i minerals in the earth's crust consist of 
ceramics. Some of these have withstood decomposition and solu- 
tion processes much better than others in a water-rich environment 
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for millions of years. Utilization of this long-term experience for in- 
corporation of long-lived nuclear waste in blocks or containers of 
resistant synthetic minerals can fulfill very strict requirements. Such 
minerals have often been formed under high pressure and high tem- 
perature. Modern high-pressure techniques offer the possibility of 
simulating natural processes. A high-pressure method used at 
ASEA, called hot isostatic pressing, a type of pressure sintering, is 
especially suited for manufacturing tight and pore-free blocks or 
containers of selected minerals. In this article civil engineer Hans 
T. Larker, head of the High-Pressure Laboratory at ASEA in Ro- 
bertfors, discusses ceramic encapsulation of nuclear wastes. In its 
high-pressure technique ASEA is now producing full-sized 

for final storage of nuclear wastes by {open<quotes}glazing 
{close«quotes}. 2 refs., 6 figs. 


32359 Field instruments developed for radiation measure- 
ments on the UMTRA project. Meyer, H.R.; Begley, C.; 
Daily, C. (Chem-Nuclear Systems, Inc., P.O. Box 9136, Al- 
buquerque, NM 87119 (US)). pp 585-590 of Waste manage- 
ment '87: Waste isolation in the US, technical programs, and 
public education. Post, R.G. Tucson, AZ; University of Ari- 
zona Nuclear Engineering Dept. (1987). (CONF-870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

The Uranium Mill Trailings Remedial Action (UMTRA) 
Project requires cost-effective field instrumentation to implement 
standards under diverse conditions at 24 different sites. Numerous 
formal USDOE audits are performed annually to ensure that these 
requirements are met. Chem-Nuclear Systems (CNSI) and MK-Fer- 
guson (MK-F) have responded by developing or adapting unique 
systems for rapid and auditable analysis of Ra-226, Th-230 and 
other radionuclides, under difficult field conditions. The resulting 
calibrated and traceable field measurements (backed by DOE-pre- 
scribed, independent vendor quality control analysis), have been ac- 
cepted by federal, state and tribal authorities for official certifica- 
tion of Project results. The instruments developed include the op- 
posed crystal system (OCS), a semi-portable, shielded gamma spec- 
trometer: the Remedial Action Contractor (RAC) Delta system, an 
interference-corrected, shielded portable scintillation counter; and 
the field analysis system for Th-230 (FAST), a thin-sample alpha 
counter. Under development are additional systems to improve 
UMTRAP data collection efficiency and accuracy, while reducing 
costs. The results of application of these devices are summarized 
here and demonstrate that Project standards are capable of accurate 
verification through their use. Some 10,000 certification-quality 
measurements have been made to date at completed UMTRA 
Project sites, using this equipment. 





32360 Treatment scheme for controlling the migration of 
radium from a tailings impoundment. Opitz, (P: 

Northwest Labs., Richland, WA 99352 (US)). pp 499-510 of 
Radon, radium, and other radioacti 


vity in ground water: 
Hydrogeologic impact and lication to indoor airborne 
contamination. Graves, B. Chelsea, MI; Lewis Publishers 
(1987). (CONF-8704123—). Contract AC06-76RL01830. 
From Conference on radon, radium, and other radioactivity 
in ground water: hydrogeologic impact and application to indoor 
anne be apne ; Somerset, NJ, USA (7 Apr 1987). 
ee of the Nuclear Regulatory Commission's 
Usman Research and Recovery Program, Pacific Northwest Lab- 
oratory (PNL) has investigated the use of various neutralizing rea- 
gents and techniques to attenuate the movement of contaminants as- 
sociated with acidic uranium mull tailings. The objective of this 
study was to identify those contaminants which are not effectively 
attenuated by common neutralization methods and to develop alter- 
native control measures. Of those contaminants associated with ura- 
nium mull tailings which were identified as not being effectively 
immobilized by tailing neutralization, radium imposes an important 
environmental concern in terms of potential groundwater contami- 
nation. Control or attenuation of radium is of special concern pri- 
marily due to its radiological health implications. For that reason, 
the Environmental Protection Agency (EPA) has implemented 
strict guidelines governing the maximum allowable concentration in 
drinking waters. Current EPA guidelines call for total radium ac- 
tivities not to exceed 5 rhoCi/L. Due to the high activity of soluble 
radium in the acidic uranium mill tailings environment (several hun- 
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dred to several thousand rhoCi/L), specific ion removal procedures 
were investigated for use in attenuating radium in order to prevent 
future groundwater contamination. Results of these investigations 
led to the development of a tailing additive comprised of a moisture 
of hydrated lime and barium chloride, which, added to acidic tail- 
ings, can reduce the amount of leachable radium escaping a desig- 
nated tailing impoundment. In laboratory verification tests, this 
radium specific tailings treatment reduced the effluent solution ac- 
tivity of radium by three orders of magnitude, from >3500 rhoCi/ 
L to 1.7 pCi/L, in comparison with untreated acidic tailings. 


32361 Remote installation of a new riser on an existing 
West Valley site tank. Scott, D.W.; Moore, T.L.; Funnell, 
G.J.; Schiffhauer, M.A. (Rockwell Hanford Operations, 
Richland, WA 99352 (US)). pp 435-440 of Waste manage- 
ment ‘87: Waste isolation in the US, technical programs, and 
public education. Post, R.G. Tucson, AZ; University of Ari- 
zona Nuclear Engineering Dept. (1987). ‘(CONF-870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

- A method of remotely installing new access ports, risers, on 
existing high level radioactive waste (HLW) tanks has been devel- 
oped by Rockwell Hanford Operations (Rockwell) for use on two 
of the storage tanks at the West Valley Demonstration Project 
(WVDP), West Valley, NY. The equipment designed includes a 
semi-remote concrete coring machine and fully remotely operated 
machines for flame cutting, grinding, and welding. 


32362 The influence of copper on zircaloy spent fuel clad- 
ding under a potential tuff repository condition. 
Smith, H.D. (Westinghouse Hanford Co., P.O. Box 1970, 
Richland, WA 99352 (US)). pp 471-476 of Waste manage- 
ment ‘87: Waste isolation in the US, technical programs, and 
public education. Post, R.G. Tucson, AZ; University of Ari- 
zona Nuclear Engineering Dept. (1987). ‘(CONF-870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

" The purpose of this paper is to report the results of an exper- 
iment designed to detect the influence of copper on zircaloy spent 
fuel cladding degradation in a tuff repository environment. The re- 
sults show that there are no indications of discrete copper-contain- 
ing phases forming as part of a developing oxide film on the zirca- 
loy and that it is estimated that it would take more than 30,000 
years to penetrate the cladding by oxidation. Both metallography 
and the scanning electron microscope suggest that the effects of 
corrosion due to exposure to the model repository environment are 
not significant. 


32363 Feasibility assessment of copper-base waste pack- 
age container materials in nuclear waste repositories sited in 
basalt and tuff. Gause, E.P.; Abraham, N. (Roy F. Weston, 
Inc., 955 L’Enfant Plaza, SW, Washington, DC 20024 
(US). pp 501-508 of Waste management ‘87: Waste isolation 
in the US, technical programs, and public education. Post, 
R.G. Tucson, AZ; University of Arizona Nuclear Engineer- 
ing Dept. (1987). (CONF- 870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

7 In early 1984, the United States Department of Energy 
Office of Civilian Radioactive Waste Management (DOE- 
OCRWM) established a two-year program (FY 1985 and FY 1986) 
to evaluate the use of copper and copper alloys in basalt and tuff 
repository environments in accordance with Congressional direc- 
tive. The Basalt Waste Isolation Project (BWIP) and the Nevada 
Nuclear Waste Storage Investigation (NNWSI) Project concluded 
that copper-base materials are feasible as candidate container mate- 
rials in a repository sited in a basalt or tuff environment. The feasi- 
bility of using copper materials in containers was qualitatively as- 
sessed using the following criteria: 1) container design and develop- 
ment; 2) preclosure safety (e.g., fabrication or emplacement risks); 
3) repository interfaces (e.g., handling of containers); 4) retrievabi- 
lity considerations; 5) containment (mainly corrosion consider- 
ations); 6) radionuclide release (container/waste interactions); and 
7) cost and availability. Weighting factors were not used and no 
comparison to other candidate disposal container materials was 
made. This paper details the results of testing, literature reviews, 
and evaluations that were performed for each of the seven criteria 
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on each of the three conceptual container designs. The designs 
were as follows: A thick-walled Cupronickel 90-10 pressure vessel 
(BWIP); a copper monolith made by the HIP (hot isostatic press- 
ing) process (BWIP); and a thin-walled aluminum bronze or Cu- 
pronickel 70-30 pressure vessel (NNWSI Project). A brief discus- 
sion of future plans to evaluate copper-base materials is presented 
for the BWIP and NNWSI Project. 


32364 AREST: A probabilistic source-term code for 
waste package performance analysis. Liebetrau, A.M.; Apted, 
M.J.; Engel, D.W.; Altenhofen, M.K.; Reid, C.R.; Strachan, 
DM; Erikson, RL ; Alexander, DH. (Pacific Northwest 
Lab., ‘Richland, WA 99352 (US)). pp 535-544 of Waste man- 
agement 87: Waste isolation in the US, technical programs, 
and public education. Post, R.G. Tucson, AZ; University of 
Arizona Nuclear Engineering Dept. (1987). (CONF- 
870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

a The engineered barrier system (EBS) is the first of several 
man-made and natural barriers to the release and migration of ra- 
dioactive wastes from a geologic repository to the accessible envi- 
ronment. The Analytical Repository Source-Term (AREST) code 
has been developed to provide a quantitative assessment of the per- 
formance of the EBS and its individual barriers relative to the regu- 
latory requirements for the isolation of nuclear wastes. The 
AREST code can therefore serve as the source-term component of 
a code (or codes) designed to evaluate the performance of the 
entire geologic repository system. The AREST code integrates 
mechanistic models of chemical and physical processes that affect 
radionuclide release into a unified probabilistic framework. The 
code initially simulates those corrosion processes that ultimately 
result in the failure of the metallic barriers of a waste package. At 
the time of a containment failure, simulation of the mass-transport 
controlled release of radionuclides and their outward migration 
through the waste package begins. The AREST code contains 
modules that describe the thermal, geochemical, and hydrological 
environments of simulated waste package. These modules, in turn, 
depend upon the output from engineering/research codes external 
to AREST. The reliance upon external support codes gives 
AREST great power and flexibility. Computing times are not ex- 
cessive and new models can easily be incorporated without major 
programming changes. More importantly, with the aid of informa- 
tion supplied by appropriate site-specific support code calculations, 
AREST can be used to assess the performance of a wide range of 
geologic media, repository configurations, and waste package de- 
signs. 


32365 Spent fuel as a waste form: Analysis with AREST 
performance assessment code. Apted, M.J.; Liebetrau, A.M.; 
Engel, D.W. (Pacific Northwest Lab., Richland, WA 99352 
(US)). pp 545-554 of Waste management '87: Waste isolation 
in the US, technical programs, and public education. Post, 
R.G. Tucson, AZ; University of Arizona Nuclear Engineer- 
ing Dept. (1987). (CONF-870306—). 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 

u The release of radionuclides from spent fuel has been simu- 
lated for three different repository sites and waste package designs. 
Five distinct distributions for containment failure have been consid- 
ered, and the release of nuclides from the UO2 matrix, gap (includ- 
ing grain boundary), crudsurface layer, and cladding has been cal- 
culated with the AREST code. Separate scenarios involving incon- 
gruent and congruent release from the UO. matrix have also been 
examined. Based on current data, congruent release from the UO: 
matrix is considered the anticipated condition for all three reposi- 
tory sites. Releases for individual radionuclides have been evaluated 
relative to compliance with allowable NRC fractional release rates 
and EPA 10,000-year cumulative release limits. For the expected 
congruent matrix release scenario, spent fuel is predicted to meet all 
EPA and NRC release criteria for the distributed containment fail- 
ures considered in this evaluation. However, for the incongruent 
matrix release scenario, releases of several nuclides are found to be 
above their NRC limits. Additional siudies, especially to determine 
whether release of nuclides from UO: is congruent or not and 
define anticipated, site-specific distributions in containment failure, 
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are needed before these general to conclusions can be further sub- 
stantiated. 


32366 Standardized test methods for use in waste compli- 
eee 
process. Mellinger, . (Materials Characterizatio 
Pacific Northwest Lab., Richland, WA 99352 (US)). ye ss. 
560 of Waste management ‘87: Waste isolation in the U: 
technical programs, and public education. Post, RG. 
Tucson, AZ; University of Arizona Nuclear Engineering 
Dept. (1987). (CONF-870306—). 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 

- High-level waste form producers will be required to demon- 
strate compliance with a number of acceptance specifications prior 
to disposal of their waste forms at a geologic repository. These 

i are briefly discussed, and standardized tests that 
appear to be suitable for use in the compliance process are identi- 
fied. The ifications deal with a number of waste form proper- 
ties, including radionuclide release, composition, thermally-induced 
changes, canister properties, proscribed substances (e.g., organics 
and free liquids), heat generation, radiation dose at the canister’s 
surface, internal canister corrosion, and accident performance. Test- 
ing may not be needed for demonstrating compliance with all of 
the specifications. A standardized test (or tests) should, however, be 
identified as applicable for demonstrating compliance with each of 
the specifications for which testing is needed. The proposed stand- 
ardized tests identified in the paper are, or will be, available from 
the Materials Characterization Center (MCC) or other organiza- 
tions such as the American Society for Testing and Materials 
(ASTM). These tests include radionuclide release acceptance tests, 
recommended practices for chemical, radiochemical, and micros- 
tructural analyses, a method for determining waste form thermal 
expansion, a test for determining internal canister corrosion, and a 
canister drop test. A potential need is identified for standardized 
tests dealing with waste form volatilization, canister closure leak 
tightness, and the measurement of removable contamination on the 
canister’s external surface. 


32367 Nuclear waste management. Rusche, B.C. (Office 
of Civilian Radioactive Waste Management, U.S. Dept. of 
Energy, Washington, DC (US)). pp 8-11 of Proceedings of 
the American power conference: Volume 49. Chicago, IL; 
Illinois Institute of Technology (1987). (CONF-870415—). 

From 49. annual American power conference; Chicago, IL, 
USA (27 Apr 1987). 

Passage of the Nuclear Waste Policy Act by the Congress, 
December 20, 1982, in the waning hours of the 97th Congress, was 
a major milestone in the management of the Nation’s spent fuel and 
high-level radioactive waste. The Congress -- and, subsequently, the 
President -- made a tough decision that this generation must bite 
the bullet and proceed with the development of a permanent waste 
disposal system for the protection of future generations. The Act 
was a result of several attempts by the Congress over a number of 
years to move to action on this important subject. President Reagan 
added his leadership to the task through his 1981 Nuclear Policy 
Statement. Today, the author proposes to briefly summarize some 
of the significant achievements concerning implementation of the 
NWPA, and to direct your attention to courses of action they have 
placed before the States and Indian Tribes for comment and about 
which they will formally seek Congressional direction. 
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REFER ALSO TO CITATION(S) 32295, 32296, 32297, 32302, 32303, 32304, 
32306, 32307, 32309, 32310, 32317, 32319, 32320, 32324, 32327, 32329, 32330, 
32333, 32335, 32336, 32338, 32339, 32340, 32341, 32343, 32344, 32345, 32346, 
32347, 32348, 32349, 32350, 32351, 32355, 32360, 32373, 32374, 32376, 32377, 
32379, 34445, 34525, 34856, 34859, 34862, 34879 


32368 (DOE/EA—0030-Rev.1) oe of N Reactor 
and Fuels Fabrication Facilities, Hanford Reservation, Rich- 
land, Benton County, Washington: Environmental 

(USDOE Assistant Secretary for Defense Programs, Wash- 
ington, DC). Aug 1980. 253p. NTIS, PC Al2/MF A0j;3. 
Order Number DE88008852/JAW. 


assessment, 


05 NUCLEAR FUELS 
0530 Environmental Aspects 


Environmental data, calculations and analyses show no sig- 
nificant adverse radiological or nonradiological impacts from cur- 
rent or projected future operations resulting from N Reactor, Fuels 
Fabrication and Spent Fuel Storage Facilities. Nonoccupational ra- 
diation exposures resulting from 1978 N Reactor operations are 
summarized and compared to allowable exposure limits. 


32369 (DOE/EA—0183) Environmental assessment of 

cleanup activities at vicinity properties contami- 
nated by tailings from the Vitro Rare Metals Plant, Canons- 
burg, Pennsylvania. (Weston (Roy F.), Inc., West Chester, 
PA (USA)). Jul 1982. Contract AC04-76DP00789. 49p. 
pe: PC A03/MF AO01;1. Order Number DE88008855/ 


This environmental assessment covers the total impacts ex- 
pected from cleaning up about 100 vicinity properties. The informa- 
tion used to predict these impacts was taken from radiological 
survey reports on 24 vicinity properties officially included by the 
DOE in the list for cleanup. 


32370 (PNL—6465-Vol.2-App.B) Ground-water monitor- 
ing a projects for Hanford Site Facilities: Progress 
report for the period October 1 to December 31, 1986: 
Volume 2, Appendix B. (Pacific Northwest Lab., Richland, 
WA (USA)). Feb 1987. Contract AC06-76RL01830. 578p. 
ae PC A25;3; GPO Dep. Order Number DE88007421/ 

This appendix includes the geologist’s logs, drilling logs, and 
inspection records for 12 new wells in the 100-H Area. These logs 
contain a description of the drilling activities and of the geologic 
materials penetrated. 


A quality-based selection process for analytical 
subcontractors for environmental at the Waste Iso- 
lation Pilot Plant. Reith, C.C. (The BDM Corp., 1801 Ran- 
dolph S.E., Albuquerque, NM 87106 (US)). pp 561-566 of 
Waste management '87: Waste isolation in the US, technical 
programs, and public education. Post, R.G. Tucson, AZ; 
University of Arizona Nuclear Engineering Dept. (1987). 
(CONF-870306—). 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

The Radiological Baseline Program (RBP) at the Waste Iso- 
lation Pilot Plant (WIPP) is a three-year program to quantify back- 
ground levels of radiation and radionuclides in the environment. 
Samples of airborne particulates, soil, water, and biotic media are 
collected and provided to a commercial laboratory for radiological 
analysis. An objective selection process was used in order to ensure 
that analyses are performed by the most appropriate commercial 
laboratory. Five criteria were applied toward the selection of a 
commercial laboratory to perform analyses for the RBP. These are, 
in descending order of importance: 1. Potential performance, as as- 
sessed by a Prequalifying Program in which soil and water samples 
were spiked with radionuclides and delivered to each candidate lab- 
oratory for analysis. 2. Sensitivity, as declared in each laboratory's 
cost proposal in the form of a lower limit of detection (LLD) for 
each radionuclide. 3. Quality, as determined in evaluations of the 
compatibility of each laboratory's Quality Assurance/Quality Con- 
trol (QA/AC) Program relative to the QA/QC program established 
for the WIPP. 4. Responsiveness, as indicated by each laboratory's 
stated ability to meet the scheduling constraints described in the 
Request for Proposal. 5. Price, as declared in each laboratory's cost 
proposal. The selection process for the WIPP RBP involved seven 
commercial laboratories which had expressed an interest in analyz- 
ing samples. Two candidates were disqualified for failing to com- 
plete the Prequalifying Program (criterion 1) and one was disquali- 
fied due to unsatisfactory performance on the prequalifying pro- 
gram. The remaining four laboratories were ranked according to 
their combined scores for all five criteria. 
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REFER ALSO TO CITATION(S) 32291, 32292, 32327, 32369, 33749, 34856, 
34912 


32372 (ANL—88-12) Site surveillance and maintenance 
program for Palos Park: Report for 1987. Golchert, N.W. 
(Argonne National Lab., IL (USA)). Apr 1988. Contract 
W-31109-ENG-38. 44p. NTIS, PC A03 A01;1. Order 
Number DE88009025/JAW. 

The results of the environmental monitoring program con- 
ducted at Site A/Plot M in the Palos Park Forest Preserve area for 
CY 1987 are presented. The monitoring program is the ongoing re- 
medial action that resulted from the original radiological character- 
ization of the site. This study had determined that hydrogen-3 (as 
tritiated water) migrated from the burial ground and was present in 
two nearby hand-pumped picnic wells. The current program con- 
sists of sample collection and analysis of air, surface and subsurface 
water, and bottom sediment. The results of the analyses are used to 
(1) determine the migration pathway of water from the burial 
ground (Plot M) to hand-pumped picnic wells, (2) establish if 
buried radionuclides other than hydrogen-3 have migrated, and (3) 
generally characterize the radiological environment of the area. 
The program was designed to study the migration of non-radiologi- 
cal hazardous waste constituents that may have been buried with 
the radioactive waste. This was done by analyzing borehole water 
samples for selected heavy metals and organic compounds and ana- 
lyzing quarterly water samples from the Red Gate Woods picnic 
well for inorganic constituents. Hydrogen-3 in the Red Gate 
Woods picnic well continued to show the same pattern of elevated 
levels in the winter and low concentrations in the summer, but the 
magnitude of the current winter peak was significantly less than in 
earlier years. 16 refs., 6 figs., 15 tabs. 


32373 (DOE/EA—0064) Uranium Geologic Drilling 
Project, Sand Wash Basin, Moffat and Routt Counties, Colo- 
rado:. (USDOE Assistant Secretary for ane Applica- 
tions, Washington, DC). 1978. 40p. NTIS, PC A03/MF 
A01;3. Order Number DE88008846/JAW. 

This environmental assessment of drill holes in Moffat and 
Routt Counties, Colorado considered the current environment; po- 
tential impacts from site preparation, drilling operations, and site 
restoration; coordination among local, state and federal plans; and 
consideration of alternative actions for this uranium drilling project. 
(PSB) 


32374 (DOE/OR/20722—194) Colonie Interim Storage 
Site, Colonie, New York: Annual site en report, 
Calendar year 1987: Formerly Utilized Sites Remedial Action 
Program (FUSRAP). (Bechtel National, Inc., Oak Ridge, 
TN (USA)). Apr 1988. Contract AC05-810R20722. 62p. 


ee PC A04/MF A01;1. Order Number DE88008656/ 


The monitoring program at the CISS measures external 
gamma radiation levels and uranium and radium-226 concentrations 
in surface water, groundwater, and sediment. To verify that the site 
is in compliance with the DOE radiation protection standard and to 
assess the potential effect of the site on public health, the radiation 
dose was calculated for the maximally exposed individual. Based on 
the conservative scenario described in the report, the maximally ex- 
posed individual would receive an annual external exposure ap- 
proximately equivalent to 2 percent of the DOE radiation protec- 
tion standard of 100 mrem/yr. This is also approximately equivalent 
to the exposure a person would receive during a round-trip flight 
from New York to Los Angeles (bcause of the greater amounts of 
cosmis radiation present at higher altitudes). The cumulative dose 
to the population within an 80-km (50-mi) radium of the CISS that 
would result from radioactive materials present at the site would be 
indistinguishable from the dose the same population would receive 
from naturally occurring radioactive sources. Results of 1987 moni- 
toring show that the CISS is in compliance with the DOE radiation 
protection standard. 14 refsl, 9 figs., 9 tabs. 








ERA-13/15 / 4404 





32375 (DOE/OR/20722—195) Maywood Interim Storage 
Site, Maywood, New Jersey: Annual site environmental 
report, Calendar year 1987: Formerly Utilized Sites Remedial 
Action (FUSRAP). (Bechtel National, Inc., Oak 
Ridge, TN (USA)). Apr 1988. Contract AC05-810R20722. 
76p. NTIS, PC 05/MF AOl;1. Order Number 
DE88008657/JAW. 

The monitoring program at the MISS measures thoron and 
radon gas concentrations in air; external gamma radiation levels; 
and throium, uranium, and radium concentrations in surface water, 
groundwater, and sediment. To verify that the site is in compliance 
with the DOE radiation protection standard (100 mrem/yr) and to 
assess the potential effect on public health, the radiation dose was 
calculated for the maximally exposed individual. Based on the con- 
servative scenario described in this report, the maximally exposed 
individual would receive an annual external exposure approximately 
equivalent to 1% of the DOE radiation protection standard of 100 
mrem/yr. This exposure is less than the exposure a person would 
receive during a round-trip flight from New York to Los Angeles 
(because of the greater amounts of cosmic radiation present at 
higher altitudes). The cumulative dose to the population within an 
80-km (50 mile) radium of the MISS that would result from radio- 
active materials present at the site would be indistinguishable from 
the dose the same population would receive from naturally occur- 
ring radioactive sources. Results of the 1987 monitoring show that 
the MISS is in compliance with the DOE radiation protection 
standard. 17 refs., 8 figs., 15 tabs. 


32376 (DOE/OR/20722—196) Wayne Interim Storage 

Site, Wayne, New Jersey: Annual site environmental report, 

calendar year 1987: Formerly Utilized Sites Remedial Action 

(FUSRAP). (Bechtel National, Inc., Oak Ridge, 

TN (USA)). Apr 1988. Contract AC05-810R2Z0722. 77p. 

vane PC A05/MF A0O1;1. Order Number DE88008658/ 
AW. 

The monitoring program at the WISS measures radon and 
thoron gas concentrations in air; external gamma radiation levels; 
and uranium, radium, and thorium concentrations in surface water, 
groundwater, and sediment. To verify that the site is in compliance 
with the DOE radiation protection standard (100 mrem/yr) and to 
assess its potential effect on public health, the radiation dose was 
calculated for the maximally exposed individual. Based on the con- 
servative scenario described in the report, this individual would re- 
ceive an annual external exposure approximately equivalent to 1 
percent of the DOE radiation protection standard. By comparison, 
the average American receives a dose of 1 mrem/yr from watching 
color television. The cumulative dose to the population within an 
80-km (50-mi) radius of the WISS that would result from radioac- 
tive materials present at the site would be indistinguishable from 
the dose that the same population would receive from naturally oc- 
curring radioactive sources. 23 refs., 8 figs., 17 tabs. 


32377 (@OE/OR/20722—200) Hazelwood Interim Stor- 
age Site, Hazelwood, Missouri: Annual site environmental 
report, Calendar year 1987: Formerly Utilized Sites Remedial 
Action (FUSRAP). (Bechtel National, Inc., Oak 
Ridge, TN (USA)). Apr 1988. Contract AC05-810R20722. 
67p. NTIS, PC A04/MF AO0l;1. Order Number 
DE88008662/JAW. 

The monitoring program at the HISS measures radon con- 
centrations in air; external gamma radiation levels; and uranium, 
radium, and thorium concentrations in surface water, groundwater, 
and sediment. To verify that the site is in compliance with the 
DOE radiation protection standard (100 mrem/yr) and assess its po- 
tential effect on public health, the radiation dose was calculated for 
the maximally exposed individual. Based on the scenario described 
in this report, the maximally exposed individual at the HISS would 
receive an annual external exposure approximately equivalent to 1 
percent of the DOE radiation protection standard of 100 mrem/yr. 
This exposure is less than the exposure a person would receive 
during a round-trip flight from New York to Los Angeles (because 
of the greater amounts of cosmic radiation at higher altitudes). The 
cumulative dose to the population within an 80-km (50-mi) radius of 
the HISS that would result from radioactive materials present at 
the site would be indistinguishable from the dose that the same pop- 
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ulation would receive from naturally occurring radioactive sources. 
The results of 1987 monitoring show that the HISS is in compli- 
ance with the DOE radiation protection standard. 12 refs., 6 figs., 
11 tabs. 


32378 (DOE/OR/21548—015) Weldon Spring, Missouri: 
Annual environmental moni report, calendar year 1987. 
(MK-Ferguson Co., Weldon Spring, MO (USA); Jacobs En- 
gineering Group, Inc., St. Charles, MO (USA)). 1987. 167p. 
aa PC A08/MF "A01; 1. Order Number DE8800902: / 
JAW. 

Radiological monitoring at the WSS during 1987 measured 
uranium, Radium-226, and Thorium-230 concentrations in surface 
water, groundwater, and sediment; radon gas concentrations in air; 
all long-lived natural series isotopes in air particulates; and external 
gamma radiation exposure rates. Potential radiation doses to the 
public were calculated based on assumed exposure periods and the 
above measurements. Radon concentrations, external gamma expo- 
sure rates, and radionuclide concentrations in groundwater and sur- 
face water at the site were generally equivalent to previous years’ 
levels. The maximum calculated annual radiation dose to a hypo- 
thetically exposed individual at the WSRP and WSCP area was 1 
mrem, or 1 percent of the DOE radiation protection standard of 
100 mrem. The maximum calculated annual radiation dose to a hy- 
pothetically exposed individual at the WSQ was 14 mrem, or about 
14 percent of the standard. Thus the WSS currently complies with 
DOE Off-site Dose Standards. Chemical contamination monitoring 
at the WSS during 1987 measured nitroaromatics, total organic 
carbon and the inorganic anions chloride, nitrate, fluoride and sul- 
fate in surface water, groundwater and sediment. 22 refs., 26 figs., 
21 tabs. 


32379 (DOE/OR/21755—T1) Shallow groundwater in- 
vestigations at Weldon Spring, Missouri: Status report. Hoff- 
man, D. (Missouri Dept. of Natural oe Rolla 
(USA). Div. of Geology and Land Survey). 29 Apr 1988. 
Contract FG05-870R21755. 2p. NTIS, PC A02, A01;1; 
GPO Dep. Order Number DE88011150/JAW. 

All work elements of the proposed investigation have been 
initiated. The schedule has been pushed back to compensate for the 
four month difference between the proposed starting date and the 
actual awarding of the grant. Following is a summary of the status 
of each work element. A review of existing reports has been con- 
ducted to locate information on the physical characteristics of the 
soil and bedrock units and the shallow bedrock aquifer. This review 
process will continue as new reports are released and copies of old 
reports are found. 


32380 (ND-R—1497(D)) Health and safety at DNE - 
annual report for 1985. Walford, J.G.; Tyler, G.R. (comps.). 
(SEE CODE- 9050708 UKAEA Risley Nuclear Power De- 
velopment Establishment). Oct 1987. 45p. H.M. Stationery 
Office, London, price Pound 5.00. 

This report reviews health and safety experience at DNPDE 
during 1985 and gives relevant data in the fields of health physics 
and general safety. 


32381 (ORNL/TM—10694) Data base management ac- 
tivities for the Remedial Action Program at ORNL, calendar 
year 1987. Voorhees, L.D.; Hook, L.A.; Gentry, M.J.; 
McCord, R.A.; Faulkner, M.A.; Newman, K.A.; Owen, 
P.T. (Oak Ridge National Lab., TN (USA)). May 1988. 
Contract AC05-840R21400. 109p. NTIS, PC A06/MF 
A01;1; GPO Dep. Order Number DE88010742/JAW. 

The Oak Ridge National Laboratory (ORNL) Remedial 
Action Program (RAP) was established in FY 1985 to apply cor- 
rective measures at areas contaminated with radioactive and/or 
hazardous chemical wastes. To achieve this goal, numerous and 
varied studies are being conducted to characterize the waste dispos- 
al sites. Environmental data collected in support of other programs 
at ORNL are also of use to RAP. These studies are generating a 
voluminous amount of data on a scale unprecedented for ORNL. A 
computerized Data and Information Management System (DIMS) 
was developed for RAP to (1) provide a centralized repository for 
data pertinent to RAP and (2) provide support for the investiga- 
tions and assessments leading to the long-term remediation of con- 
taminated facilities and sites. 10 refs., 25 figs., 16 tabs. 


05 NUCLEAR FUELS 
0550 Safeguards, inspection, And Accountability 


0550 Safeguards, Inspection, And Accountability 
REFER ALSO TO CITATION(S) 32360, 35482 


32382 (CONF-880601—13-Summ.) 

performed with mixed Pu + U aqueous critical experiments 
in annular geometry. Smolen, G.R.; Yamana, H. (Oak Ridge 
National Lab., TN (USA); Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan)). 1988. Contract 
AC05-840R21400. 7p. NTIS, PC A02/MF AO01;1; GPO 
Dep. Order Number DE88005291/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

This paper discusses the results of a calculational study that 
was performed to validate the SCALE computer code system using 
data from critical experiments performed with mixed Pu {plus} U 
aqueous solutions. The critical experiments were conducted in an 
annular vessel where the fissile solution was placed in the annulus, 
and various inserts and bottles containing fissile solution were locat- 
ed in the inner portion of the vessel. 7 refs., 1 fig. 


32383 (DOE/SSDP—0034) Shippingport station decom- 
missioning project irradiated components transfer: Rt 
report. (Westinghouse Hanford Co., Shippingport, 

(USA)). 23 May 1988. Contract AC06-76 1857;AC06- 
84RL10421. 59p. NTIS, PC A04/MF A0l1;1; GPO Dep. 
Order Number DE88011138/JAW. 

This topical report is a synopsis of the transfer of irradiated 
components into the Shippingport Reactor Pressure Vessel (RPV) 
performed at the Shippingport Station Decommissioning Project 
(SSDP). The information is provided as a part of the Technology 
Transfer Program to document the preparation activities for the de- 
commissioning of a nuclear power reactor to be removed in one 
Piece. 


(KY/D—4235) History of UF, handling commit- 
tee. on Spline W.E. (Paducah Gaseous Diffusion Plant, KY 
(USA)). 4 May 1988. Contract AC05-840U21400. 4p. 
(CONF-880558—5). NTIS, PC A02/MF A0l;1. Order, 
Number DE88009832/JA W. 

From Uranium hexafluoride-safe handling, processing, and 
transporting conference; Oak Ridge, TN, USA (24 May 1988). 

UF. handling operations at the t of Energy 
(DOE) gaseous diffusion sites have been performed in a very safe 
manner since start-up of uranium enrichment plants. Department of 
Energy Oak Ridge Operations Office (DOE-ORO) and gaseous dif- 
fusion plant contractor management were aware of the need to con- 
tinue this safe level of handling performance and identify new ap- 
proaches for further improvements of the overall safety of UFs 
handling. One such new approach was the formation of the UFs 
Cylinder Handling Committee in 1973. The first major effort com- 
pleted by this committee was a comprehensive review of all UFs 
handling activities at the three gaseous diffusion plants. This review 
resulted in the development of 133 recommendations that describe 
procedures or operating methods for safe UFe handling operations. 
These recommendations are still applicable and are intended to 
serve as a basis for safe UF. handling practices at the DOE-ORO 
sites. Several of these recommendations have resulted in significant 
improvements in safety at the DOE sites and also to private compa- 
nies who have adopted the practices into their operating proce- 
dures and are covered in this document. The UF, Handling Com- 
mittee continues to be our main approach to interplant communica- 
tion addressing problems and standardization of UFs handling relat- 
ed activities. 


32385 (NUREG/CR—4605) Training manual on statisti- 
material 


cal methods for nuclear management. Jaech, J.L. 
(Nuclear Regulatory Commission, Washington, DC (USA)). 
Apr 1988. Contract AC06-76RL01830. 455p. (PNL—5855). 
NTIS, PC A20/MF AOl - GPO;1. Order Number 
T188011287/JAW. 

This training manual on statistical methods for nuclear mate- 
rial management is a companion publication to a reference book en- 
titled Statistical Methods for Nuclear Material Management edited 
by W. Michael Bowen and Carl A. Bennett. The training manual 
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follows the reference book in its terminology, notation and method- 
ology. It is intended to be used with the reference book either as a 
guide for self-placed instruction or as a problem manual for formal 
courses in statistics on this subject. It consists of a number of exam- 
ple problems for each chapter, following the chapters in the refer- 
ence book, and worked solutions to all problems. The material is 
presented in loose-leaf form with each problem and solution start- 
ing on a new page so that in connection with its usage with short 
courses the problems may be handed the class participant first and 
the solutions later. 


0560 Legislation And Regulations 


REFER ALSO TO CITATION(S) 32284 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


32386 Laser isotope separation. Robinson, C.P.; Jensen, 
R.J.; Cotter, T.P.; Boyer, K.; Greiner, N.R. (to Dept. of 
Energy, Washington, DC). US Patent 4,734,177. 29 Mar 
1988. Filed date 26 Nov 1975. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

This patent describes a process for separating isotopes which 
comprises (1) irradiating a gaseous compound containing a mixture 
of isotopes with differing excitation energy levels with radiation of 
a first frequency which will selectively excite molecules of the 
compound containing a first isotopic species but not those mole- 
cules containing other isotopic species, and (2) subjecting the excit- 
ed molecules to physical or chemical processes or a combination 
thereof. The first isotopic species contained in the excited mole- 
cules is separated from the isotopic species contained in the excited 
molecules. The improvement consists of adiabatically expanding the 
gaseous compound to form a highly cooled supersaturated gas in 
which spectrum simplification has occurred, flowing the supersatur- 
ated gas through a region wherein the supersaturated gas behaves 
as a continuous medium, irradiating the supersaturated gas in the 
region with the first frequency radiation, irradiating the supersatur- 
ated gas in the region with radiation having a second frequency suf- 
ficient to induce photochemical reaction in those molecules selec- 
tively excited by the first frequency radiation, and separating the 
reaction product produced thereby containing the first isotopic spe- 
cies from those molecules containing other isotopic species before 
substantial condensation occurs. 


0702 Radiation Sources 


32387 Sana Characterization of two WESF 
[Waste Encapsulation and Storage Facility] capsules after 
five years of service. Sasmor, D.J.; Pierce, J.D.; Tingey, 
G.L.; Kjarmo, H.E.; Tills, J.; J McKeon, D.C. (Sandia Na- 
tional Labs., Albuq uquerque, NM (USA); Pacific Northwest 
Lab., Richland, WA (USA); Tills (Jack) and Associates, 
Inc., Albuquerque, NM (USA)). Apr 1988. Contract AC04- 
76DPO00789. 83p. NTIS, PC A0S5/MF A01;1. Order Number 
DE88009869/JAW. 

Two Waste Encapsulation and Storage Facility (WESF) 
187Cs capsules have been analyzed destructively after five years of 
service in the Sandia Irradiator for Dried Sewage Solids (SIDSS). 
The program concentrated on studies of the inner capsule, inner 
capsule weld areas, and analysis of the CsCl salt. No measurable 
corrosion was observed on the capsule wall or welds after the five 
years in the SIDSS Facility. The operating temperatures of the 
inner capsule wall were calculated to be between 140 and 
180{degree}C. Radiochemistry and isotopic analyses provided data 
for specific activity calculations. There was good correlation be- 
tween the measured calorimetry of the capsules before sectioning, 
53 and 55 kCi, and the activity calculations, 54 and 59 kCi, respec- 
tively. 21 refs., 43 figs., 18 tabs. 
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0703 Isotopic Power Supplies 
REFER ALSO TO CITATION(S) 34945 


32388 (OE/ET/33006—025) Plasma Separation Proc- 
ess: Betacell (BCELL) code: User’s manual. Taherzadeh, M. 
(TRW Space and Technology Group, Redondo Beach, CA 
(USA)). 13 Nov 1987. Contract AC03-77ET33006. 147p. 
(PSP-R1—1438). NTIS, PC A07/MF A01;1; GPO Dep. 
Order Number DE88006955/JAW. 

The emergence of clearly defined applications for (small or 
large) amounts of long-life and reliable power sources has given the 
design and production of betavoltaic systems a new life. Moreover, 
because of the availability of the plasma separation program, (PSP) 
at TRW, it is now possible to separate the most desirable radioiso- 
topes for betacell power generating devices. A computer code, 
named BCELL, has been developed to model the betavoltaic con- 
cept by utilizing the available up-to-date source/cell parameters. In 
this program, attempts have been made to determine the betacell 
energy device maximum efficiency, degradation due to the emitting 
source radiation and source/cell lifetime power reduction process- 
es. Additionally, comparison is made between the Schottky and PN 
junction devices for betacell battery design purposes. Certain com- 
puter code runs have been made to determine the JV distribution 
function and the upper limit of the betacell generated power for 
specified energy sources. A Ni beta emitting radioisotope was used 
for the energy source and certain semiconductors were used for the 
converter subsystem of the betacell system. Some results for a Pro- 
methium source are also given here for comparison. 16 refs. 


08 HYDROGEN 


REFER ALSO TO CITATION(S) 33897 


Sia ae Dssestenien of 6 Sates 2 & ee 
egy on hydrogen as an energy source. Sector reports. (Hydro- 
Quebec, Montreal “(Canada)). 1981. 407p. (in French). 
(CE—01310). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This series of papers examines various aspects of the role of 
hydrogen in the present and future economy of Quebec, both as an 
energy source and a source for raw material. Topics covered in- 
clude a survey of the Quebec market; hydrogen production, stor- 
age, transport, liquefaction, and safety; hydrogen as a means for 
large-scale electric power storage; uses of hydrogen; technology 
transfer; and a survey of current resources for Quebec hydrogen 
technology research and development. Separate abstracts have been 
prepared for ten papers from this report. 


32390 (NRC/E—24423) Hydrogen and energy storage 
status report. Alderson, J.E.A.; Hammerli, M.; Murphy, 
J.R.B.; Taylor, J.B. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Energy). Apr 1985. 145p. (CE— 
01291). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Under the government package of fiscal restraints a decision 
was made public to phase out the Panel-funded Energy Programs 
of the National Research Council of Canada by April 1986. This 
phasing out included the Hydrogen and Energy Storage Program 
(H&ES) whose activities are reported in this document. These ac- 
tivities are in the fields of hydrogen production, storage, and trans- 
port; safety and embrittlements studies; fuel cells; engines; and sys- 
tems analysis. The material describes the direction in which the de- 
velopment of the various projects would have ideally taken place 
under a scenario of continuing future funding. The real situation 
imposed by the curtailment of this program is indicated in a table of 
contract funding. Many activities will be terminated at an interme- 
diate step before achieving their intended final goals. In view of the 
above circumstances the state of the various contracted projects 
may be considerably different from the future acitivities defined in 
previous reports. Included is a bibliography of recent or previously 
unreported publications and presentations resulting from research 
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fully or partially supported by the H&ES program. 84 refs., 11 
figs., 1 tab. 


32391 (SNC/TD—121981) The role of hydrogen in the 
Quebec economy. Report presented to the Quebec Committee 
on Liquid Hydrogen. Moffatt, J.M.; Eyre, F.W. (SNC 
Geen Montreal, Quebec (Canada). Technical Develo 
ment t.). Dec 1981. 122p. (In French). (CE—01332). 
/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The global market for equipment and services related to the 
new hydrogen technology will probably pass $400 billion, an esti- 
mate which is probably conservative since it is based only on al- 
ready-foreseen applications. Quebec already finds itself in a strong 
position in this market because of its advances in the electrolysis of 
water. This position is more important than one would foresee 
since from hereon to 1995, electrolysis will become the privileged 
production method on the international scale. One can conclude 
that Quebec can retain its advanced position and complement it 
with advances in the development of other aspects of hydrogen 
technology in the fields of storage, liquefaction, safety, and utiliza- 
tion. These efforts will permit the establishment of an integrated in- 
dustry. From this base, Quebec will be able to become one of the 
principal exporters of hydrogen technology for the world market. 
Consequently, the hydrogen industry must be able to count on the 
support necessary to acquire a dominant position in the sectors of 
electrolysis, electricity storage through hydrogen, transportation 
applications, and pipeline transport, and must attain a strong partici- 
pation in the sectors of liquefaction and industrial/mineral process- 
ing applications. This will require mastery of new technologies and 
an appropriate planning strategy. It is suggested that an industrial 
strategy be based on local use of electrolytic hydrogen, and that 
this be supported by a research and development strategy. 3 figs. 18 
tabs. 


0801 Production 


REFER ALSO TO CITATION(S) 32612, 32675, 32678, 32680, 32692 
(CONF-870903—V ol.2-Absts., 7.W2.01) 


Systems N.V., Beringen roe ag 1987. 
Sales Only), "PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32393 (CONF-870903—Vol.2-Absts., pp 7.W2.04) Hy- 
through 


drogen evolution 
and photobiological Willner, I.; Steinberger, B. 
(Hebrew Univ., Jerusalem (Israel). Dept. of Organic Chem- 
istry). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 7.2.11) 4,4’,4”- 
chloride, 


new 
Por Bauer, R. (Technische Univ., Vienna (Austria). 
fuer Physikalische Chemie). 1987. ‘NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32395 (CONF-870903—Vol. 2-Absts., pp 7.2.15) Storage 
of solar energy into 2 A experi- 
mental work in Egypt. Abdel-Aal, H.K.; Mohamed, M.A. 
(National Research Centre, Cairo (Egypt). Solar Energy 
Lab.). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32396 (CU/C—801001) Production of hydrogen and 
sulfur from hy: sulphide. Final report, October 1, 1980- 
August 31, 1981. Behie, L.A.; Chivers, T.; Lau, C. (Calgary 
Univ., Alberta (Canada). Dept. of Chemistry). 1 Oct 1980. 
33p. (CE—01180). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Two aspects of the thermal diffusion reactor were investigat- 
ed experimentally with the main objective of trying to establish 
whether or not an energy recovery system would be workable with 
the thermal diffusion concept. This meant running the cold wall of 
the reactor at a much higher temperature than the 15°C previously 
used so that a potential steam recovery system could be employed. 
Laboratory results looked promising. For example, with an MoS,- 
alumina catalyst at 700°C and the cold wall at 100°C, a hydrogen 
yield of 22% was achieved compared to a yield of 33% with the 
cold wall at 15°C. Finally, very preliminary results were obtained 
incorporating the thermal diffusion concept into a gas fluidized bed 
reactor. Hot reactant gases at temperatures up to 500°C and at high 
velocities issued into a cooler fluid bed of catalysts. Experimental 
hydrogen yields were 1% or lower indicating that the results were, 
at best, inconclusive. 9 refs., 5 figs., 5 tabs. 


(FRADOC—15-2) Transportable electrolytic gen- 
erator for hydrogen and oxygen production. Lhenry, B.; Pere, 
G. (Societe Franco-Americaine de Constructions aaa 
(FRAMATOMEB), 92 - Courbevoie (France)). Jun 1986. 

S French). (CONF-8606397—1). NTIS (US Sales Oald, 
PC A02/MF A01. Order Number DE88752801/JAW. 
From New electric technologies and growth of autonomy of 
chemical platforms; Paris, France (4 Jun 1986). 


32398 (HQ—1981, pp 38) Techniques of hydrogen pro- 
duction. Herscovitch, D. (Le Centre de Recherche Nor- 
anda, Que., Canada). 1981. (in French). Hydro-Quebec, 
Montreal (Canada). (CE—01310). 
In Description of a Quebec R & D strategy on hydrogen as 
an energy source. Sector reports. 
study had the objective of presenting the different 
methods of hydrogen production. Commercial methods as well as 
those technologies in a state of development are reviewed. The idea 
is to show the salient points of each method in order to evaluate its 
feasibility under particular conditions, actual and projected, in 
Quebec. Electrolysis is made the object of a more emphasized dis- 
cussion in virtue of electricity’s supremacy among Quebec’s energy 
resources. The costs associated with hydrogen produced in large 
scale plants are indicated as often as possible. Less detailed mention 
is made of thermochemical methods, direct dissociation of water, 
production through solar energy and by high-energy radiation. 
Costs associated with hydrogen produced in large-scale plants are 
indicated as often as possible. Nevertheless, the primary function is 
to furnish a means of comparison between the different production 
methods; any such costs are estimates only. It must be noted that 
there is a relatively high uncertainty as to the costs of any method 
which is still far from being commercialized. Any cost extrapola- 
tion must thus consider the future prices of diverse forms of 
energy, since this latter factor still seems to constitute the most im- 
portant determinant in the cost structure of most production meth- 
ods. By way of suggestion, an appendix proposes a scheme for es- 
tablishing energy prices. 19 refs. 23 figs. 11 tabs. 


32399 (NRC/E—21081) Federal Hydrogen and Energy 
Storage Program. Status report, April 1983. Alderson, 
J.E.A.; Hammerli, M.; Murphy, J.R.B.; Taylor, J.B. (Na- 
tional Research Council of Canada, Ottawa, Ontario. Div. 
of Energy; National. Research Council of Canada, Ottawa, 
Ontario. Div. of Chemistry). Apr 1983. 110p. ee 
CANMET/TID, Energy, Mines and Resources Canada, 5 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN i 
page, $3.40 CAN minimum. 

This report lists research programs funded through the Ca- 
nadian Ministry of Energy, Mines and Resources and directed by 
the Hydrogen and Energy Storage Program. In each category, the 
rationale for research activity is explained, current state of the art is 
summarized, and the specific research projects are described. The 
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areas of research covered in this program are hydrogen production 
by electrolysis and thermochemical methods, hydrogen storage 
transmission, distribution and end-uses, hydrides, hydrogen safety 
and embrittlement, fuel cells, hydrogen-fueled engines, high-temper- 
ature batteries, secondary batteries, vehicle batteries and subsys- 
tems, mechanical energy storage in flywheels, and thermal storage 
systems. 6 figs. ~ 


32400 (ORNL/TM—10704) Photosynthetic water split- 
ting: 1987 annual Greenbaum, E. (Gas Research 
Inst., Chicago, IL (USA)). Jan 1988. Contract ACO0S5- 
840OR21400. 36p. (GRI—88/0044). NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88007809/JAW. 

This document is an annual report of photosynthetic water 
splitting for the production of hydrogen and oxygen. Unicellular 
green algae are capable of evolving molecular hydrogen in the 
presence of carbon dioxide. Controlling factors that determine hy- 
drogen evolution are either temperature or light intensity. Also, 
mutants of the green alga Chlamydomonas are capable of evolving 
hydrogen in the presence of carbon dioxide. The significance of 
these discoveries is that the presence of carbon dioxide (or bicar- 
bonate) is a key factor in determining the activity of the Photosys- 
tem II water splitting complex. Second, a new advance in oxygen 
sensor technology has been made that, for the first time, allows the 
absolute measurement of photosynthetically evolved oxygen from a 
single colony of microalgae growing on a solidified agar medium. 
The key aspect of this electrochemical sensor is the utilization of 
ultra-pure potassium hydroxide as the electrolyte and a recognition 
of the role that electrolyte impurities play in contributing to base 
line noise. 9 refs., 8 figs., 2 tabs. 


32401 Solubility of synthesis gases in heavy n-paraffins 
and Fischer-Tropsch wax. Huang, S.H.; Lin, H.M.; Tsai, 
F.N.; Chao, K.C. (School of Chemical Engineering, Purdue 
Univ., West Lafayette, IN 47907 (US)). Industrial and Engi- 
neering Chemistry Research; 27: No. 1, 162-169(Jan 1988). 

Solubility of synthesis gases (CO and He) in three heavy n- 
paraffins (Coo, C2s, and Css) and in a Mobil Fischer-Tropsch wax 
has been experimentally determined at 100-300°C and 10-50 atm. 
Synthesis gas mixtures of several compositions were investigated. A 
correlation is developed for the solubility of synthesis gases in n- 
paraffins and in Fischer-Tropsch waxes. 


0802 Storage 
REFER ALSO TO CITATION(S) 32399, 32772 


32402 (HQ—1981, pp 42) Determination of the overall 
outline of a pilot plant project. (Le Groupe SNC, Canada). 
e io French). Hydro-Quebec, Weaienl. Canada. (CE— 

In Description of a Quebec R & D strategy on hydrogen as 
an energy source. Sector reports. 

Hydrogen offers great advantages as a transport fuel due to 
its large energy content per unit of mass and its ease of conversion 
into other energy forms without pollution. With a view to investi- 
gating applications for this aspect of hydrogen use, a study was 
made of a proposed pilot project intended to implement a refuelling 
station at Mirabel Airport in Quebec to serve aircraft using liquid 
hydrogen as a fuel. The object of this study is to determine the 
course of research and development of such a project - which sub- 
jects or areas of work are most desirable and how these should be 
approached. The general refuelling system is outlined and each 
component - hydrogen production, storage, liquefaction, fuelling 
apparatus, and systems for recovering evaporated hydrogen - is ex- 
amined; site selection and safety considerations are also discussed. 
Current and possible future problem areas are mentioned. It is 
noted that the sole technology that does not exist at the present 
time is large-capacity pumping for transferring liquid hydrogen. 
Also, there is no data on the consequences of large leaks of liquid 
hydrogen; these and other areas of necessary research are explored. 
It is concluded that the concept of such a refuelling station is tech- 
nically possible, using currently available technology (except for 
the distribution system), but research and development work is 
needed to make the system economic. The main goal of such efforts 
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should be the reduction of equipment costs. Investigation into 
safety standards is also necessary. 16 refs., 6 figs., 1 tab. 


32403 (HQ—1981, pp 11) Liquefaction of hydrogen. 
Plenard, F.J. (Air Liquide, France). a (In French). 
Hydro-Quebec, Montreal, Canada. (CE—01310). 

In Description of a ee R & D strategy on hydrogen as 
an energy source. Sector repo 

objective of this soe is to show that in the distribu- 

tion of gaseous hydrogen, the distribution and storage of liquid hy- 
drogen can play an important role from the technical as well as the 
economic point of view. The technology of synthesis, storage, han- 
dling, and distribution of cryogenic hydrogen has been developed 
within the framework of rocket propulsion systems. Liquid hydro- 
gen for this application possesses intrinsic advantages of energy 
mass density and great purity. These same advantages can be deter- 
mining factors for other uses, for example in the electronics or avia- 
tion industries. Technical aspects of hydrogen liquefaction are dis- 
cussed, including thermodynamics and economic considerations; 
liquid hydrogen tanks and pipelines are briefly described; safety 
problems are outlined, and some applications are discussed, notably 
as transportation fuel. 3 refs. 


32404 (HQ—1981, pp 46) Storage of hydrogen in metal 
hydrides. Dancy, E.A. 1981. (In French). Hydro-Quebec, 
Montreal, Canada. (CE—01310). 

In Description of a a R & D strategy on hydrogen as 
an energy source. Sector 

Using metallic Scales 5 represents a third alternative to hy- 
drogen storage normally done by compressed gas or cryogenic liq- 
uids. This report gives a brief theoretical discussion of how certain 
metals act as sponges, soaking up hydrogen by being converted to 
hydrides, and being able to reverse the process to yield hydrogen 
again. To the extent that the reversibility of this process is effective 
and the storage capacity is large, this method offers interesting ap- 
plications possibilities. The present state of the art of technology 
using hydrides for practical hydrogen storage applications is re- 
viewed. An appendix discusses the storage of hydrogen in glass mi- 
crospheres. 16 refs., 10 figs., 1 tab. 


32405 (HQ—1981, pp 27) one and technical chal- 
lenges in the transport and storage of hydrogen. Mustafa, V.; 
Hay, R.D.; Krishnadev, M.B. 1981. (In French). Hydro- 
Quebec, Montreal, Canada. (CE—01310). 

In Description of a Quebec R & D strategy on hydrogen as 
an energy source. Sector reports. 
report examines the state of knowledge on hydrogen 
storage and transport, so as to bring out the technical and scientific 
challenges which will appear in the new applications of this energy 
source, taking into account what can be done today. The three 
states of matter - gas, liquid, solid - are used as convenient means to 
describe the classification of the modes of transport and storage of 
hydrogen. This report concentrates on storing and transporting hy- 
drogen as a gas - natural reservoirs, pipelines, smaller-scale pressure 
vessels - and as a liquid, in cryogenic tanks. The related topic of 
hydrogen embrittlement, the factor affecting both storage and 
transport, is also outlined. For batch quantities of hydrogen, the 
principal modes of storage and transport are through compressed 
gas, cryogenic liquid and metallic hydrides; each form has its spe- 
cific advantages and disadvantages, and each has its special uses. 
Within each broad area of discussion, the applicable scientific and 
technical problems that need to be overcome by suitable research 
are discussed, and recommendations are made for future develop- 
ment. 1 fig. 


32406 (JSES—8701, pp vp) Heat transporting experi- 
ment by hydrogen storage alloy (Part 1). Design and con- 
struction. Ikeda, Nagayasu; Sawada, Shinji; Tanaka, Ta- 
dayoshi; Tani, Tatsuo; Shinbo, Masato; Horie, Takashi. 
(Electrotechnical Lab., Ibaraki, Japan; Tokyo Univ., of Ag- 
riculture and Technology, Fuchu, Japan). Dec 1987. din 
Japanese). NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 
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This paper describes the design and construction of heat 
transporting experimental equipment using a hydrogen occluding 
alloy. Heat is absorbed and hydrogen is released by the endother- 
mic reaction at the heat supplying end and the hydrogen is occlud- 
ed and the heat is released by the exothermic reaction at the heat 
receiving end. The heat can be, therfore, transported through hy- 
drogen from the heat supplying end to the heat receiving end. 
MmNisAl alloy (Mm:misch metal) and TiZnMnFe alloy were used 
for the hydrogen occluding alloy. Double coils for heat transfer 
medium and hydrogen are evenly embedded into the alloy in the 
reaction vessel. A perforated coil was used for hydrogen. The heat 
release value directly depends upon the flow rate of gas, but the 
bottle-neck of the equipment is a 180 1/m-pump. The existing equip- 
ment using Hi-Therm as the heat transfer medium was used as the 
heat load at the heat supplying and receiving ends. The capacity of 
reaction vessel is 7340 to 10870 kcal. The reaction vessel is a pres- 
sure vessel resistant to 30 atm and the volume is 34.3 1. The flow 
rate of heat transfer medium is 50 cm/S. (6 figs, 2 tabs) 


0803 Transport 
REFER ALSO TO CITATION(S) 32405 
0804 Marketing And Economics 


32407 oh Grea pp a Determination of a method 
allowing for the identificaton of the ways and characteristics 
of Quebec enterprises opening in the field where technology 

is possible, desirable, and attainable. (Le Groupe 
Geit, pg ll Canada). 1981. (In French). Hydro-Quebec, 
Montreal, Canada. (CE—01310). 

In Description of a Quebec R & D strategy on hydrogen as 
an energy source. Sector reports. 

This study is related to the possiblities for technology trans- 
fer to Canadian companies and to Quebec companies in particular. 
A methodology is proposed which permits the identification of 
those firms that are the most susceptible to adopt new technologies 
in well-determined sectors such as storage, production, transport, 
and utilization of hydrogen as an energy source. The study also 
tries to evaluate the character and the aptitudes of these companies 
to respond in the best manner possible to the new needs for indus- 
trial equipment related to this new technology. Two questionnaires 
were prepared, one for identifying Quebec firms able to supply the 
necessary equipment and the other for evaluation of the firms iden- 
tified by the first questionnaire. Eight main themes are examined in 
the latter phase - identification, structure, finances, personnel, raw 
materials, physical installations, quality control procedures, and 
principal contracts undertaken. Results of this survey give the im- 
pression that relatively few manufacturing firms which do research 
and development work in Quebec are aware of the potential offered 
by hydrogen technology. Nevertheless, those organizations that do 
hydrogen technology research cover practically all aspects of hy- 
drogen production and use, giving Quebec a nucleus of expertise on 
which to draw for future hydrogen development. Any such devel- 
opment will depend on a strong increase in the number of partici- 
pants in hydrogen research, which in turn will necessitate a sus- 
tained information and awareness campaign. 6 refs., 5 tabs. 


32408 (HQ—1981, pp 86) Market study for hydrogen in 
Quebec. Herscovitch, D. (Le Centre de Recherche Nor- 
anda, Pointe Claire, Que., Canada). 1981. (In French). 
Hydro-Quebec, Montreal (Canada). (CE—01310). 

In Description of a Quebec R & D strategy on hydrogen as 
an energy source. Sector reports. 

This study presents an overview of the present and future 
markets for hydrogen in Quebec while evaluating the role of elec- 
trolytic hydrogen in these markets. Hydrogen demand for current 
applications is analyzed in detail and an evaluation of the potential 
hydrogen demand for new applications, such as transport or alter- 
native fuels production, is also presented. The chemical fertilizer in- 
dustry is currently one of the biggest consumers of hydrogen, 
which it uses for ammonia production. But this industry is not 
found in Quebec because it depends for the most part on large 
quantities of natural gas for producing the necessary hydrogen. 
Production of ammonia from electrolytic hydrogen would enable a 


chemical fertilizer industry in Quebec. Other potential markets ex- 
amined are the metallurgical industry, petroleum refining, synthetic 
gas production, and transportation. 34 refs., 9 figs., 32 tabs. 
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(HQ—1981, pp 31) Hydrogen safety. Audet, C. 
188, French). Hydro-Quebec, Montreal, Canada. (CE— 
In Description of a Quebec R & D strategy on hydrogen as 
an energy source. Sector reports. 
report reviews the technical information published on 
hydrogen safety and briefly presents the risks associated with its 
utilization and the standards or safety measures which will permit 
the reduction of such risks to a safe level. In order to handle hy- 
drogen in a safe manner, it is necessary to know its properties and 
the potential dangers which result so that the risk levels which its 
use implies can be adequately evaluated, according to the envisaged 
uses, and so that such risks can be minimized. These risks depend 
on the nature of the environment, the use, and whether the event is 
routine or an exception. Among the main parameters for evaluating 
the risk associated with a particular use of hydrogen are: the geom- 
etry and the degree of confinement of the environment in which 
the risk is present; the proximity, number, intensity, and duration of 
any sources of ignition; the temperature, pressure, and purity of the 
hydrogen and the nature of the materials in contact with it; and the 
training, experience, location, and seriousness of the persons ex- 
posed to the danger. It is shown that the dangers associated with 
hydrogen use are relatively well known. Even if all situations 
cannot be foreseen, accidents can be avoided if adequate safety 
measures are observed. 10 refs. 


0806 Industrial And Commercial Use 


REFER ALSO TO CITATION(S) 32407, 32408 


32410 (HQ—1981, pp 83) Use of P moyer Report pre- 
logy Development Di 


sented to the Techno! a ee 
nic School of Montreal. Moffat, J.M.; allaire, G (Le 
Groupe SNC, Montreal, Que., Canada). "1981. (in French). 
Hydro-Quebec, Montreal, Canada. (CE—01310). 

In Description of a Quebec R & D strategy on hydrogen as 
an energy source. Sector reports. 

report presents an overall review of hydrogen utiliza- 

tion in various sectors of the Quebec economy. In the chemical in- 
dustry, these include production of ammonia for fertilizers and the 
like, use in gasification and liquefaction of biomass, alcohol produc- 
tion, petroleum refining, and production of such chemicals as ani- 
line, cyclohexane and aromatics; in the metals industry, hydrogen 
can be used in various foundry processes and in production of 
copper and other nonferrous metals; in various sectors, hydrogen 
can be used as an energy source, for example as a substitute for nat- 
ural gas and as a transportation fuel. All of these uses are not neces- 
sarily taking place, but they are possible in the Quebec context, 
even though in some cases there remain problems to be solved in 
their implementation. It is felt that present use of hydrogen can 
only increase. Long term increase in use is seen to depend on three 
factors: development of fuel cells capable of satisfying the demands 
of the industrial and automotive transport sectors; development of 
hydrogen-fueled air transport; and a better integration of the use of 
hydrogen, electricity, biomass, and imported energy with the pos- 
siblities of local industry for the production of chemicals, fuels and 
metals. 70 refs., 2 figs., 2 tabs. 
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32411 Measurement of joint probability of velocity and 
concentrations in a turbulent ed flame. 

V.; Kollmann, W.; Dibble, R.W.; Magre, P.; Schefer, R.W.; 
Chen, aM. Northridge, CA; Combustion Institute (1987). 
53p. (CONF-870484—). Combustion Institute, Western 
States Sect., c/o L.S. Caretto, Calif. State Univ., North- 
ridge, CA 91330. 
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From Western States Section of the Combustion Institute 

mee! Provo, UT, USA (6 Apr 198 
— Technical Paper WSS/CI oar ™ 

This paper presents measurements of mixture fraction and 
velocity in a well documented turbulent nonpremixed jet flame of 
hydrogen into a coflowing air stream. The measurements are ob- 
tained simultaneously with a combined laser Doppler velocimeter 
and laser Raman scattering apparatus. From these measurements 
the joint probability of velocity and mixture fraction is generated. 
From the joint probability, the correlations of velocity with scalars 
are deduced; as these correlations are directly related to the turbu- 
lent transport of momentum and of mass, their accurate prediction 
is a significant test of numerical models of turbulent reacting flows. 
As an example of such a test, model predictions of the correlation 
of velocity with mixture fraction are compared with these new 
measurements. 
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32412 (AC/R—1297) Biogas as a farm energy source. 
Timbers, G.E.; Marshall, D. (Agriculture Canada, Ottawa, 
Ontario. Research Branch). May 1981. 102p. Ree on ae 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Anaerobic digestion of manure to produce biogas has been 
advocated as an energy source for farms. Ideally, a farm digester 
should be a part of the farm’s manure handling system and fully in- 
tegrated into a comprehensive waste management system. The pro- 
jected economics for the installation of a biogas system on a com- 
mercial farm are critical. Payback periods based strictly on energy 
recovery are not acceptable. Other tangible benefits are necessary 
to make the sytems economically attractive. Improved waste han- 
dling, replacement of sealed storages and the potential for refeeding 
recovered material to livestock play a crucial role in the economic 
picture. End use and storage systems for biogas on the farm must 
be developed that are economically attractive. Seasonal fluctuations 
in production and demand for the biogas must be taken into ac- 
count. Use of the biogas as mobile fuel is limited; however, it can 
readily replace natural gas or propane in burners or can be used to 
fuel stationary internal combustion engines. Safety should be care- 
fully considered into design of biogas systems because of the explo- 
sive and asphysicant properties of the gas. Material compatibility is 
required to avoid corrosion problems which occur when handling 
either wet gas or liquid manure. Canadian research activity in 
biogas development is described; further developments in advanced 
concept reactors will aid both the throughput and the economics of 
farm biogas systems. 45 refs., 26 figs., 22 tabs. 


32413 Soe pp 237-241) A study of the catalyt- 
ic esterification of rapeseed oil as a fuel for diesel engines. 
po M.J. (Guelph Univ., Ont., Canada). Jul 1983. Agricul- 

ture Canada, Ottawa, Ontario, Research Branch. (CE— 
01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

It has previously been demonstrated that ester derived from 
vegetable oils can be used as substitutes for diesel fuel. The objec- 
tive to this project is to develop an economic and convenient proc- 
ess operable either on a farm or at a farm cooperative for convert- 
ing farm-produced rapeseed oil directly into ester fuel. Esters de- 
rived from the three alcohols methanol, ethanol and 1-butanol are 
being studied. Each has been shown to be a promising diesel fuel 
substitute or extender in tests using a single cylinder diesel engine. 
A production process is being developed which involves reacting 
the rapeseed oil with excess alcohol batchwise at room temperature 
in the presence of an alkaline catalyst. The unreacted alcohol and 
the catalyst are then recycled and used again in the next and subse- 
quent batches. The resulting fuel is low in monoglyceride and dig- 
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lyceride impurities but contains up to 10% alcohol. The viscosity of 
this fuel is much closer in value to diesel oil than to rapeseed oil 
itself. 3 refs., 1 fig. 


32414 (AC/R—1462, pp 232-236) To evaluate canola oil 
as a fuel for farm diesel engines. Phase 2. Zoerb, G.C. (Sas- 
katchewan Univ., Saskatoon, Canada). Jul 1983. Agriculture 
Canada, Ottawa, Ontario, Research Branch. (C 1274; 
CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

This project involved an economic study, a preliminary ex- 
amination of the feasibility of on-farm crushing of canola, and a 
number of engine tests to compare engine performance parameters 
when operating on diesel fuel and canola oil. In addition, many lab- 
oratory tests were carried out on canola oil to determine physical 
characteristics, and small quantities of methyl ester were laboratory 
produced to study its properties and viablility as a fuel. The results 
of the work done were sufficiently encouraging that continuation 
appeared advisable. The economic study indicated that while 
canola oil would be two to three times as costly as diesel fuel, the 
gap is likely to narrow in the future, and it was decided that the 
project should not be cancelled due to economic reasons. Engine 
tests proved that both canola oil and methyl ester would operate a 
diesel engine as efficiently as diesel fuel, and produce equivalent 
power. Work done on a farm size mini-press indicated that on-farm 


crushing may not be practical, but required more investigation. 2 
tabs. 


$2415 (AC/R—1462, pp 220-230) Liquid fuels from the 
flash pyrolysis of biomass. Scott, D.S. (Waterloo Univ., 
Ont., Canada). Jul 1983. Agriculture Canada, Ottawa, On- 
tario, Research Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

A project was undertaken to develop a bench scale mini flu- 
idized bed flash pyrolysis apparatus. The principal objectves of the 
work were to develop a rapid, inexpensive method to assess the py- 
rolysis behaviour of biomass under high heating rates and short 
contact times, and to evaluate the optimum conditions for maxi- 
mum liquid yield from sawdust or wood residues. By the end of the 
project period, both of these objectives had been achieved, and the 
bench scale (sawdust feed rate 15 g/hr) unit was operating routine- 
ly. From hybrid poplar aspen, yields of total organic liquids of up 
to 65 wt% of dry wood fed could be obtained. Poplar wood and 
bark, maple sawdust, coal, peat and bagasse have all been tested 
successfully. A novel low rate entrained flow solids feeder which 
can handle fibrous material was also developed and used through- 
out the studies. As a result of the success of this work, funding was 
obtained to construct a continuous 1-3 kg/hr flash pyrolysis unit. A 
subsequent project has as its objectives assessing the pyrolysis be- 
haviour of two or more high cellulose agricultural wastes in the 
bench-scale unit, preparing small test quantities of pyrolytic oil in 
the pilot plant, and commencing some simple upgrading studies on 
these oils. Initial bench scale pyrolysis tests conducted so far with 
wheat straw gave a mximum yield of 44% organic liquids on a 
moisture-free basis. 3 refs., 5 figs. 


32416 (AC/R—1462, pp 114-118) A study of supercriti- 
cal fuel extraction of agricultural fuels. Bulley, N.R.; Meisen, 
A. (British Columbia Univ., Vancouver, Canada). Jul 1983. 
Agriculture Canada, Ottawa, Ontario, Research Branch. 
(CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

The general objectives of this project are to determine the 
optimum process conditions for the supercritical fluid extraction 
process. The liquid fuel components to be extracted are oil from 
canola, hydrocarbons from milkweed and fuel ethanol from beer. 
Determination of the solubility of canola oil in supercritical CO: at 
different pressures and temperature for seeds having a different ini- 
tial oil content is in progress. Supercritical CO. is continuously 
passed over a fixed bed of crushed canola seed, pumped and con- 
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trolled by aliquid chromatograph. A temperature controlled oven 
maintains the extraction vessel at any preset temperature during an 
experiment. Typical CO, flow rates vary from 0.5gmin to Sgmin 
for pressures from 20 MPa to 35 MPa and temperatures from 40°C 
to 60°C. imi experiments using supercritical SO. (25 MPa, 
40°C)for the extraction of hydrocarbons from milkweed were not 
promising. After 3 hr of extraction, no measureable quantity of hy- 
drocarbons was recovered. The use of supercritical CO. for remov- 
ing ethanol from beer remains to be carried out. Preliminary trials 
with supercritical CO: at 37°C and 27 MPa passing over a 40% 
ethanol in water solution produced an extract with a very high eth- 
anol content (>95%) indicating that further studies are warranted. 
4 figs. 


32417 (AC/R—1462, Bey Assessment of milkweed 
as a potential renewable crop. Craig, W. (Enersearch, 
Saskatchewan Research Council, Saskatoon, Canada). Jul 
1983. Agriculture Canada, Ottawa, Ontario, Research 
Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada ted 1982). 

This a program to evaluate showy milkweed 
(Asclepias speciosa) as a cultivated crop for the production of a re- 
newable hydrocarbon fuel. The first phase established initial param- 
eters dealing with the basic agronomic of the plant, the 
extraction and chemical properties of the whole plant oil, the inher- 
ent properties (i.e. protein and in vitro digestibility) of the residual 
bio ass, and the possible reactions required to convert the extracted 
whole plant oil into useful liquid fuels. The second phase of 
project dealt with additional agronomic studies relating to 
growth and production of milkweed as a cultivated croup, the po- 
tential end uses for the solvent extracted biomass and further eval- 
uation of the extracted plant oil as a refinery feedstock. As the re- 
sults of the first phase showed the solvent extracted biomass to 
have excellent potential as a ruminant animal feed, a feeding trial 


after enzymatic hydrolysis. A scaled-up hydrolysis has been com- 
pleted and the hydrolysate is undergoing conventional yeast fer- 
mentation to determine the quantity of ethanol which can be pro- 
duced. 3 tabs. 


32418 (AU/AE—801) Fuel and fertilizer production from 
dairy manure. Feddes, J.J.R.; McQuitty, J.B.; Ryah, J.T. 
arin Univ., Edmonton (Canada). t. of Agricultural 

Alberta Univ., Edmonton (Canada). t. of 
Chemical ). Mar 1980. 103p. (CE—O ne 
CANMET/TID, Energy, Mines and Resources Canada, 55 
Booth St., Ottawa, Ont., Canada K1A 0G1; SOSICAN per 
page, $3.40 CAN minimum. 

An economic study was undertaken to investigate the feasi- 
bility of generating methane from dairy cow operations in Alberta. 
The effects of anaerobic digestion on the fertilizer value of the 
manure also was considered in this study. The effects of design pa- 
rameters, such as digestor temperature, loading rates and dilution, 
that are known to effect the performance of a methane generating 
system on the sensitivity on the entire process were considered in 
a eee einaaeaan aaien emiemmemeeetee matin 
rameters such as thermal efficiency, safety considerations, method 
of gas utilization, type of dairy operation, system of manure man- 
agement, and herd size, that might affect biogas production costs. 
A model was constructed to mathematically describe each unit 
process in the biogas production system, to facilitate various ar- 
rangements of unit processes and to carry out a sensitivity analysis 
of the considered design parameters. ‘The parameters that attributed 
in the greatest variation in biogas production costs were herd size, 
heat exchanger for pre-heating the incoming manure, digestor insu- 
et ae production rates, and the capital 
and field Siigulintheh-coten: Ban-a:togleithdiieens tenn lliys eguaigion 
in Alberta, the ratio of 1979 commercial price and production costs 
were 1:10 and 1:20 for biogas used for generating electricity and for 
heating, respectively. When biogas is utilized only for heating, a 
dis-economy of scale in herd size may exist since a surplus of gas 
can result. When using biogas for generating electricity, no surplus 
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electricity was produced for the different-sized operations consid- 
ered. Includes appendix detailing the computerized model used. 37 
refs., 21 figs., 5 tabs. 


32419 (CR—EPS3-UP-4) Kitchener landfill gas utiliza- 
tion project. (Conestoga - Rovers and Associates, Waterloo, 
Ontario (Canada)). Aug 1987. 52p. (MICROLOG—88- 
00739). Environment Canada, Publications Section, Ter- 
rasses de la Chaudiere, Ottawa, Ont., Canada K1A 0H3; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

In October 1981, Waterloo presented a proposal and applica- 
tion to Environment Canada for funding under the DRECT 
pogram for a proposed landfill gas extraction and utilization ystem 
at the Kitchener landfill site in Kitchener, Ontario. The project was 
to be undertaken in two phases and to be completed by the end 
March 1984. Phase I consited of the design and intallation of a 
pumphouse and pumping equipment, fifteen southern sector walls, 
gas transmisson line, and the conversion of one boiler at Bestpipe 
for acceptane of landfill gas a as fuel supply. The completion was 
delayed by low methane concentrations and operational difficulties. 
Following Phase I, an extensive investigation of the landfill gas uti- 
lization system was undertaken to determine the cause of the oper- 
ational difficulties which persisted thoughout the inital phase of the 

project. Based on the findings of this investigation a Phase I Opti- 
mization Plan was carried out and a modified Phase II plan was 
recommended. 17 figs., 14 tabs. 


32420 (CRIQ—532-1910) Synthesis and ape 
of a new for the conversion of simple alcohols. 
(Centre de Recherche Industrielle du Quebec, Sainte-Foy 
(Canada)). 17 1985. 197p. (In French). (MICROLOG— 
86-02910). C. ‘T/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34 CAN per page, $3.40 CAN minimum. 
Experimental work was carried out on ZMQ-TB, a new and 
selective zeolite catalyst composed of titanoborosilicate crystal. The 
main objectives of the project were the synthesis, physico-chemical 
characterization, and preliminary testing of several catalytic prep- 
arations of ZMQ-TB, and catalytic tests using a highly automated 
process development unit to produce crude gasoline. The efficient 
conversion of methanol into high-octane synthetic gasoline is made 
possible by certain properties of ZMQ-TB, namely its selective 
form and its acidity. Moreover, ZMQ-TB has a remarkable thermal 
stability in the presence of both air and water vapour. In order to 
obtain comparative results, performance tests were conducted on 
ZMQ-TB and a reference catalyst of the ZSM-5 type. Results show 
that ZMQ-TB gives methanol conversion rates exceeding 99% on a 
weight basis. In addition, the higher cracking potential of ZMS-5 
means that the susceptibility to cokefaction of ZMQ-TB is about 3 
times lower than that of ZSM-5. When the alkylates catalytically 
produced from isobutane and the C,-C, olefins are taken into ac- 
count, the C,* hydrocarbons represent on the average 94% of the 
total hydrocarbons produced. A C,* hydrocarbon yield of 37-38% 
is then obtained. Overall results are comparable to or better than 
those obtained with ZSM-5 concerning the conversion of methanol 
into high-octane synthetic gasoline. Under present market condi- 
tions the economics of the catalytic conversion of methanol to gas- 
oline does not look attractive. However, one must keep in mind 
that a new and Canadian catalyst is now available and in fact has 
the potential to become a strategic alternative in terms of fuel 
supply stability. 41 refs., 25 figs., 71 tabs., 4 illus. 


32421 (DOE/PC/79935—2) Circulation in gas-slurry 
column reactors: First quarterly report, quarter ending De- 
cember 31, 1987. Clark, N.; Kuhlman, J.; Celik, I. (West 
Virginia Univ., Morgantown (USA). Dept. of Mechanical 

Aerospace Engineering). 1987. Contract FG22- 
87PC79935. 64p. NTIS, PC A04/MF A0i;1. Order Number 
DE88008826/JAW. 

During the first quarter of this research into circulation pat- 
terns in bubble column reactors a literature survey has been under- 
taken and has revealed new, relevant articles which are currently in 
review. The laboratory scale bubble column to be used in the ex- 
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perimental research has been designed and is under construction. 
Preliminary research using a small existing column has verified the 
use of resistance probes for measuring local gas void fraction in the 
column although overall voidage measured is a little low. Data 
from this column are presented to show that the distributor plate 
has an effect on circulation pattern. A one-dimensional model for 
circulation in non-Newtonian systems is presented. Research using 
laser doppler velocimetry and numerical fluids modeling will com- 
mence in the next quarter while probe research will continue. 10 
ref., 51 figs. 


32422 (DOE/PC/80015—T3) Effect of carbon dioxide on 
the kinetics of the Fischer-Tropsch synthesis on iron cata- 
lysts. Yates, I.C.; Satterfield, C.N. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Chemical Engineering). 
1988. ‘Contract KC22- 85PC80015. 19p. NTIS, PC A03/MF 
A01;1. Order Number DE88007922/JAW. 

A recently proposed kinetic expression applicable to feed 
ratios HeCO of about 0.8 or less correlates the synthesis rate by an 
equation containing an inhibition term for CO. and assumes that 
water vapor concentrations are too low to offer significant inhibi- 
tion (Deckwer et all., 1986). Experimental studies here with synthe- 
sis gas of HeCO ratios of 0.67 to 0.72 to which COz was added 
show, in contrast, that CO: is relatively inert and that the data are 
well correlated by an equation developed by Huff (1982) which 
contains an inhibition term for H2O, but not for COz. We suggest 
that the inhibition attributed to CO2 was instead actually caused by 
H2O formed by the reverse water-gas-shift reaction. 13 refs., 7 figs. 


32423 (DOE/PC/90010—5) Characterization of waxes 
derived from Fischer-Tropsch reactors: Final Sturm, 
G.P. Jr.; Anderson, R.P.; Grigsby, R.D.; Vogh, J.W.; 
Doughty, D.A. (National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA)). Dec 1988. Contract 
AC22-86PC90010. 75p. NTIS, PC A04/MF A01;1. Order 
Number DE88007287/JAW. 

Methods are described for improved characterization of 
Fischer-Tropsch (f-T) waxes. With these methods, detailed compo- 
sition of F-T waxes can be determined, which may lead to im- 
proved understanding of the Fischer-Tropsch process and of the 
processing required to upgrade the waxes into higher value prod- 
ucts. The characterization involved separation of the wax into neu- 
tral and polar fractions using high performance liquid chromatogra- 
phy on wide port silica with 1.0% (volume) n-propanol in heptane 
as eluant at 60(degree) to 80(degree)C. the neutral fraction was fur- 
ther spearted into alkanes and alkenes using a silver-loaded, sulfon- 
ic-acid-boned silica column with 0.5 to 2.0% (volume) toluene in 
heptane as eluant at 60(degree) to 80(degree)C. the whole wax and 
separated fractions were analyzed by infrared, nuclear magnetic 
resonance, and mass spectrometry. Sample introduction in the mass 

experiments was by probe microdistillation. Results 
indicated good spearation with some very minor amounts of cyclo- 
parfin and virtually no oxygenated compounds in the alkane frac- 
tion. The alkene fraction contained mostly alkenes with small 
amounts of alkanes or oxygen compound and dioxygen compounds 
(C/sub n/H/sub 2n/O:), probably esters or unsaturated diethers. 
Modifications to and extension of several computer programs made 
in the course of this study are described in an appendix. this com- 
puter software significantly decreased the time and effort involved 
in processing and interpreting the vast quantity of data acquired in 
the probe microdistillation mass spectral analysis of the F-T waxes 
and spearted fractions. 19 refs., 25 figs., 6 tabs. 


32424 (FCC—ENFORC299) Pretreatment methods for 
ee conversion of lignocellulosic material to liquid fuel: 

(Forintek Canada Corp., Ottawa, Ontario). 
cea 1984. 107p. (CE—01115). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN mini- 
mum. 

A 2-litre steam gun has been assembled and instrumented in 
order to explore the steam-explosion process in the treatment of 
wood for converson to liquid fuel. Measured steam consumption 
roughly equalled heat lost during loading and cook, plus that theo- 
retically required. For 250 g wood with 250 g moisture, the theo- 
retical steam requirement was 53 g to heat the wood, 132 g to heat 
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the moisture, and 23 g to pressurize the preheated gun to 240°C. 
Measured temperature rise inside simulated wood chips indicated 
cold, under-cooked centres. Equal rates of pentosan solubilization 
and equal rates of destructions were found for thin wood, whether 
wet or dry. Acid impregnation permitted lower temperatures and 
more pentosan solubilization for the same pentosan destruction, 
with destruction of only a few percent of the cellulose. Rates of 
accumulation of pseudolignin and furfural indicated independent 
processes are operating. Pyrolysis appears to be a major process. 
Oxygen content of wood decreased, with elimination of CO2 and 
HO. Inhibitors were shown to be volatile (in part), and extractable 
by ethyl acetate but not by ether. 25 refs., 19 figs., 22 tabs. 


32425 (NP—8770200) Development of an efficient biogas 
desulfurization process. - Comparison of different desulfuriza- 
tion processes. laters report. Pt. 1. Braun, R. (Universitaet 
fuer Bodenkultur, Vienna (Austria)). 1982. 25p. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88770200/JAW. 

In the first stage of the investigation, from March 1981 to 
February 1982, a number of existing techniques that are currently 
in use for different purposes in gas purification were tested as to 
their suitability for biogas desulfurization. A substantial part of the 
purification techniques studied turned out to be unsuited especially 
for medium-sized to smaller biogas plants as they require too much 
machinery and operational effort. Of the short-list methods such as 
activated-carbon adsorption, arsenate process, Manchester process, 
oxidation using halogens, oxidation using sulfuric acid, oxidation 
using iron oxide mass. anodic oxidation, and biological oxidation 
some were tested in the laboratory, and a comparison of the cost of 
purification was made. For the further choice of processes to be 
tested on a pilot scale, criteria applied will be, apart from the cost 
of operation of the desulfurization plant, especially the simplicity 
and safety of the plant's operation. 


32426 (ORNL/Sub—87-SAI85/1) Economics of vegeta- 
ble oil Scheithauer, R.; Dripchak, K. SAYCOR, 
Vienna, VA (USA)). May 1988. Contract AC05- 
840R21400. 91p. NTIS, PC A05/MF A01;1. Order Number 
DE88010737/JAW. 

Vegetable oils offer great promise as a diesel fuel substitute, 
given the similarity in their physical and chemical properties. This 
report examines the cost of converting oilseeds to oil, as a first step 
in evaluating the potential competitiveness of vegetable oil fuels. 
Processing costs for typical existing US facilities - including sol- 
vent, prepress-solvent, and mechanical extraction technologies - 
were reviewed. The capital costs of a dedicated rapeseed oil proc- 
essing facility in the southeastern US were also estimated. A third 
objective was to estimate the costs of modifying existing processing 
facilities to crush multiple oilseeds, since the oilseed industry has 
considerable excess capacity. Using existing excess capacity to 
crush oilseeds for 60 days per year resulted in savings for each of 
the three extraction technologies with prepress-solvent extraction 
being the minimum cost technology. The 17 southeastern prepress- 
solvent facilities identified could produce over 34 million gallons of 
rapeseed oil per year if each are operated for an additional 60 days 
per year. This would require over 312,000 acres of winter rapeseed 
production, providing an excellent opportunity for early introduc- 
tion of this crop for energy purposes. 57 figs. 


32427 (PCPP/RD—88) The conversion of methane over 
selected solid Final report. Lewis, W.E. (Petro- 
Canada Products, Sheridan Park, Ontario. Research and 
Development Centre). [1988]. 56p. (MICROLOG—88- 
00762). CANMET, , Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1. 
$0.34 CAN per page, $3.40 minimum; MF $10 CAN. 

With Canada being resource rich in natural gas, there is a 
strong incentive to develop processing schemes for converting its 
major constituent, methane, into higher molecular weight hydrocar- 
bons which are preferably in the gasoline boiling range. Microreac- 
tor scale studies have been carried out to evaluate some promising 
catalysts for the conversion of methane or methaneolefin mixtures 
to higher hydrocarbons. A number of catalysts were prepared by 
the metal salt impregnation procedure. A nickel impregnated silica 
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catalyst was evaluated for pyrolytic conversion of methanepropy- 
lene. Variations such as hydrogen reduction and methane reduc- 
tionactivation of non-calcined material were not successful. Both a 
tinmagnesiumsodiumsilica catalyst and a manganesemagnesiumso- 
diumsilica catalyst were evaluated for activity in the oxidative cou- 
pling reaction wherein the catalyst was alternately activated with 
oxygen and then fed hydrocarbon feed. Neither catalyst possessed 
catalytic activity to oligomerize methane or methanepropylene at 
670-680/sup O/C. Neither the galliumzeolite catalyst nor the gal- 
liumnickelzeolite catalyst was sufficiently active to catalyze meth- 
ane oligomerization when evaluated with a 4:1 feed of methane and 
nitrous oxide. As none of the catalyst preparations explored pro- 
duced any significant yields of C.+ hydrocarbons by oligomeriza- 
tion of methane or C,+ hydrocarbons by reaction of methane with 
propylene, it is not possible to conclude from this study which 
route possesses the greatest potential for methane conversion. 


32428 (PNL-SA—15632) Upgrading biomass pyrolysis 
oils, Baker, E.G.; Elliott, D.C. (Pacific Northwest Lab., 
Richland, WA (USA)). Feb 1988. Contract AC06- 
76RL01830. 15p. (CONF-880518—3). NTIS, PC A03/MF 
A01;1. Order Number DE88009481/JAW. 

From International conference on research in thermochemi- 
ersion; Phoenix, AZ, USA o haf a 

Highly cavguaek: biomass-derived be upgraded to 
high quality hydrocarbon fuels by Sct ‘nparedbdneing Pacific 
Northwest Laboratory has successfully converted both high-pres- 
sure liquefaction oils and low-pressure pyrolysis oils to a highly ar- 
omatic, gasoline boiling range fuel. These studies were conducted 
in a 1-liter, continuous-flow reactor system. Six different biomass- 
derived oils and one peat-derived oil have been tested. 17 refs., 4 
figs., 4 tabs. 


32429 (PNL-SA—15683) Aqueous, alkaline liquefaction 
of wood fractions and lignin models. Nelson, D.A. (Pacific 
Northwest Lab., Richland, WA (USA)). Feb 1988. Contract 
AC06-76RL01830. 13p. (CONF-880518—2). NTIS, PC 
A03/MF AO1. Order Number DE88009478/JAW. 

From International conference on research in thermochemi- 
cal = conversion; Phoenix, AZ, USA (2 May 1988). 

The liquefaction of wood provides a complex mixture of 
compounds which can serve as a fuel or a source of specific chemi- 
cals. To understand and demystify the origins of these compounds, 
individual fractions of wood or model compounds have been inves- 
tigated under aqueous, alkaline conditions. These included cellulose, 
hemicellulose, and lignin. Work concerning lignin was performed 
with models such as 2-phenoxy-1-phenyl-1-propanol with electron 
donating and withdrawing groups on the phenoxy ring. Alkaline 
cleavage of these models was examined and the mechanisms of 
cleavage were confirmed. Further investigation have modeled the 
occurrence of organic free radicals during the thermolysis of lignin 
models. Kinetics and mechanism of the cleavage involving radical 
intermediates will be discussed. 24 refs., 3 tabs. 


32430 (QU/SA—8602) Direct conversion of methane by 

lymerization. Meubus, P. (Quebec Univ., Chicoutimi 

Canada). Det de Sciences Appliquees). Feb 1986. vp. (In 

Gooey OLOG—86-06106). . CANMET/TID, 

Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A OGI1. $0.34 CAN per page, 
$3.40 minimum; MF $10 CAN. 

This paper studies the direct conversion of methane by po- 
lymerization and the production of liquid aliphatic hydrocarbons. 
The method used is the injection of methane into a hollow cathode. 
It is known that significant concentrations of high velocity elec- 
trons are generated within the cathode when submitted to an arc 
discharge, enabling creation of electrically charged hydrocarbon 
molecules, which in turn can be polymerized in a controllable 
manner. The elevated concentrations of electrons attained in 
hollow cathodes make this method preferable to conventional 
plasma and arc discharge processes, notably the Fischer-Tropsch 
process. Residual H2O and CO: formation is avoided, oxygen use is 
not necessary, and catalyst costs are eliminated. In addition, the 
cathode method requires electric power and natural gas, both abun- 
dant in Canada. Preliminary results show that the method achieves 
a high yield that can attain 60% of the initial methane base used 
and 90% of the methane base effectively used. Optimum yield 
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occurs at operating pressure of about 5 torr using a mix (CH, + 
Ar) containing 10-20% methane. In current experiments, all the 
polymers obtained are solids, with spectral analysis indicating the 
presence of double and triple carbon bonds and the absence of aro- 
matic rings. The H:C molar ratio is about 1.57. 14 refs., 28 figs., 11 
tabs. 


32431 (SERI/PR—234-2571) Fundamentals, development 
and scaleup of the air-oxygen stratified downdraft 
Reed, T.B.; Levie, B.; Graboski, M.S. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Aug 1987. Contract 
AC02-83CH10093. 280p. NTIS, PC A13;3. Order Number 
DE88001157/JAW. 

Early in 1980 Dr. Thomas B. Reed of SERI and Professor 
M. Graboski of the Colorado School of Mines designed a stratified 
downdraft gasifier, a simplified derivative of the downdraft gasifiers 
developed and widely used duing World War II. The new design 
keeps the inherent ability of the downdraft gasifier to produce low- 
methane, low-tar product gas. This is due to the co-current flow of 
oxidant and feedstock in which the oxidant burns the pyrolysis 
products as they form. It departs from the earlier gasifiers with a 
streamlined geometry and fluid flow which simplifies modelling, 
scaling, construction, and operation. Modifications of the SERI 
design are now in use by a number of groups around the world. A 
1 ton/day, prototype, high-pressure, oxygen, stratified-downdraft 
gasifier was built and operated using the facilities of the Hazen Re- 
search Corporation in Golden, Colorado. 


32432 (SERI/SP—271-3022) Handbook of biomass 
downdraft gasifier engine systems. Reed, T.B.; Das, A. 
(Solar Energy Research Inst., Golden, CO (USA)). Mar 
1988. Contract AC02-83CH10093. 140p. NTIS, PC A07/ 
MF AOl1;1; GPO Dep. Order Number DE88001135/JAW. 

This handbook has been prepared by the Solar Energy Re- 
search Institute under the US Department of Energy {bold Solar 
Technical Information Program}. It is intended as a guide to the 
design, testing, operation, and manufacture of small-scale [less than 
200 kW (270 hp)] gasifiers. A great deal of the information will be 
useful for all levels of biomass gasification. The handbook is meant 
to be a practical guide to gasifier systems, and a minimum amount 
of space is devoted to questions of more theoretical interest. 


32433 (SU—ENFORC483) Production of liquid fuels and 
chemicals from lignocellulosic (aspen) materials. Final report. 

er, R.L.; Mathews, J.F.; Pepper, J.M. (Saskatchewan 
Univ., Saskatoon (Canada)). Jun 1984. 28p. (CE—01134). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per 
page, $3.40 CAN minimum. 

Studies have been continued on the use of the small-scale 
semi-continuous reactor whereby lignocellulosic materials may be 
converted into a fuel oil. Changes in design and operation were 
made and further data obtained as a result of studies of the follow- 
ing parameters: pretreatment with sulfuric acid, operating pressure, 
presence or absence of CO, and nature of feedstock. The major 
study has centered around the design, construction and testing of a 
small-scale continuous reactor whose operation was based upon the 
use of a newly designed screw unit to compress and deliver the 
wood meal to the reactor site. Several successful runs were made 
using this reactor for periods up to six hours duration. The product 
oil was similar to that obtained previously using the semi-continu- 
ous reactor. Chemical studies on oils obtained from both wood and 
cellulose (batch process) have been continued. A significant differ- 
ence was noted between oils obtained from batch and continuous 
processes which are believed due to marked differences in reaction 
times at elevated temperatures. Some suggestions regarding the 
mechanism of formation of the chemical products are made. Studies 
have been initiated to upgrade the wood oil to produce a higher 
quality gasoline-like fuel. These have involved the preparation and 
use of substantial quantities of the zeolite catalyst HZSM-S. Signifi- 
cant yields of Cs-Cio aromatic hydrocarbons (gasoline range) have 
been obtained in preliminary runs in batch reactors. A suitable 
pump has been designed and constructed to perform packed bed ex- 
periments on contacting proto-oil with HZSM-S. 7 refs:, 4 figs., 5 
tabs. 
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32434 (TU/CEA—ENFOR121982) Development of a 
process for conversion of wood into liquid fuel. Final report. 
Boocock, D.G.B.; Mackay, D. (Toronto Univ., Ontario 
(Canada). Dept. ‘of Chemical Engineering and Applied 
Chemistry). Dec 1982. 40p. (CE—01308). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
minimum. 

A laboratory scale wood liquefaction unit has been con- 
structed and partially evaluated. The unit consists of a 2-liter stirred 
tank (high pressure) reactor. A slurry of wood in water is fed to 
the reactor through a tubular lock system. High pressure water dis- 
places the slurry into the reactor, then is backfushed from the lock 
with more slurry. Product discharge is via a dip tube to another 
cooled lock system from where it is discharged to a separation 
vessel. At the present time hydrogen is supplied to the reactor from 
4,000 psi cylinders. The valves controlling the feed system and the 
discharge are remotely operated using air operated drives. A recy- 
cle system prevents the slurry from settling before feeding to the 
lock. The unit has been operated with wood of 2 mesh sizes; plug- 
ging at the reactor inlet occurs with 30 mesh wood, but liquefac- 
tion is accomplished with 100 mesh wood. The unit is being modi- 
fied to overcome the plugging problem. Research has also proceed- 
ed on the rapid pyrolysis of wocd in water. The results are very 
relevant to the future of the wood liquefaction unit. Poplar wood, 
when heated rapidly in water to 350°C and quenched, yields oil in 
55% mass yield. Approximately 75% of the wood carbon and hy- 
drogen is retained in the oil. The oil contains 25% O2 (wood con- 
tains 45%). Extended reaction significantly lowers yields which are 
the same in the presence of both nitrogen and hydrogen atmos- 
pheres. Nickel carbonate addition lowers yeilds significantly. Ex- 
periments have been limited to wood particles less than 35 mesh 
but heat transfer studies are being extended to larger particles. 17 
refs., 11 figs., 4 tabs. 
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32435 (AC/R—1462, pp 215-219) Production of fuel eth- 
anol using free and immobilized cell systems. Margaritis, A.; 
Kosariac, N. (Western Ontario Univ., London, Canada). Jul 
1983. Agriculture Canada, Ottawa, Ontario, Research 
Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

The main objective of this project is to produce fuel ethanol 
using new immobilized cell systems in continuous packed bed bior- 
eactor systems. The sugar extract from fodder beets has been used 
to produce ethanol in a packed bed bioreactor employing immobi- 
lized cells of Zymomanas mobilis which were entrapped into small 
1 mm diameter Ca-alginate beads. The bioreactor was fed fodder 
beet juice at different dilution rates. ‘The juice was first treated with 
0.5 to 5% CaCk which stabilized the beads. After treatment, a pre- 
cipitate was formed which was removed. The fodder beet juice 
contained 106 g total sugars per liter as measured by the Anthrone 
reagent method. Preliminary results are promising, giving a maxi- 
mum volumetric ethanol productivity of about 80 g per liter per 
hour. More work is continuing to improve the performance of Z. 
mobilis. Immobilized K. marxianus will also be used to produce 
ethanol from fodder beet juice. 4 figs. 


32436 (AC/R—1462, pp 209-214) Comparison of free 
and immobilized cell fermentation to fuel alcohol. Kosaric, N. 
(Western Ontario Univ., London, Canada). Jul 1983. Agri- 
culture Canada, Ottawa, Ontario, Research Branch. (CE— 
01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

This project is designed to evaluate various agricultural fuel 
crops and industrial by-products for their potential (technological 
and economical) to serve as substrates for fuel ethanol production. 
Jerusalem artichokes, fodder beets, chicory, and potato culls, as 
well as cheese whey, are being investigated. For fermentation, the 
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non-conventional microbes Saccharomyces diastaticus, Kluyvero- 
myces fragilis, Kluyvernomyces marxianus and Saccharomyces cer- 
evisiae are being used. Other potential microorganisms are being 
screened and adapted for high alcohol yields. The by-products of 
the fermentation process such as pulp, spent yeast and stillage are 
being evaluated for their potential use as animal feeds. Continuous 
systems, with cell recycle to increase the cell concentration in the 
fermentor, will be developed with the objectives of higher conver- 
sion and higher yields of alcohol. Work to date shows that Jerusa- 
lem artichokes and fodder beets show great promise because of 
their good yields and cultivability. The best yeasts for fermentation 
of these crops were found to be K. marcianus and S. diastaticus re- 
spectively. A preliminary design for a process to produce 100,000 
imperial gallons of ethanol per year from Jerusalem artichokes has 
been completed. 4 figs., 4 tabs. 


32437 (AC/R—1462, pp 201-208) Evaluation of a single 
stage continuous airlift ethanol fermentor. Woodside, R.G. 
(Centre for Energy Studies, Halifax, N.S., Canada). Jul 
1983. Agriculture Canada, Ottawa, Ontario, Research 
Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

This project examines the technical and economic feasibility 
of a continuous tower fermentation system developed in application 
to the small-scale production of fuel-grade ethanol from agricultural 
and food processing wastes. A single-stage version of this process 
will be coupled to an enzymatic starch saccharification process pre- 
viously developed in a pilot plant with an approximate capacity of 
sixty kilograms of ethanol per day at seven percent. Utilizing data 
obtained from the pilot plant study and elsewhere, an economic 
evaluation of the proposed plant design (at 900,000 litres and 
5,000,000 liters annual capacity) will be performed and compared to 
a conventional batch fermentation plant. It is estimated that a 40% 
reduction in the cost of this production can be obtained, which 
would make fermentation ethanol from small-scale plants competi- 
tive with ethylene-based product and with projected costs of unsub- 
sidized petroleum products. 3 refs., 2 figs. 


32438 (AC/R—1462, pp 192-200) Assessment of the pro- 
duction of alcohols in two-phase systems. Forrester, P.I. 
(Gemini Biochemical Research Ltd. Calgary, Alta, 
Canada). Jul 1983. Agriculture Canada, Ottawa, Ontario, 
Research Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

This paper describes progress in a project on alcohol pro- 
duction. A number of two phase systems are evaluated of their abil- 
ity to remove and concentrate ethanol and other alcohols from fer- 
mentation broths. After the preliminary evaluation in model sys- 
tems, the process is evaluated using a number of fermentation 
broths to determine if organisms and/or media constituents inter- 
fere with the proces. The final phase of the project evaluates a 
number of methods for recovery of the alcohols after removal from 
the broths. Preliminary results to date show that butanol, iso-propa- 
nol, acetone and ethanol can be absorbed by charcoal (maximum 
loading 0.15 g/g of charcoal). Work with a polyethylene glycol- 
dextran system was discontinued since the concentration effect by 
this system was very low. Promising results were obtained using 
heptanol as a second phase to remove butanol. However, when 
heptanol was replaced by octanol problems were encountered due 
to emulsion formation. Preliminary results on recovery of butanol 
from charcoal using vacuum distillation resulted in a fraction con- 
taining 75% butanol and 25% water. 2 refs., 3 figs. 


32439 (AC/R—1462, pp 183-191) Use of. extrusion in 
the conversion of biomass to fuel alcohol. Law- 
ford, G.R. (Weston Research Centre, Toronto, Ont., 
Canada). Jul 1983. Agriculture Canada, Ottawa, Ontario, 
Research Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 
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A pilot plant is being constucted to demonstrate the feasibili- 
ty of converting sawdust to fuel grade alcohol using extruder tech- 
nology as a means of pretreatment/hydrolysis. Acid hydrolysis of 
poplar and pine sawdust during extrusion has effected glucose 
yields of 20-25% based on dry wood, with no recycling steps. As 
an extension of this work, it is intended to evaluate the extrusion 
process for pretreatment/hydrolysis of specific agricultural wastes, 
with the ultimate objective of conversion to fuel grade alcohol. 


32440 (AC/R—1462, pp 178-182) Evaluation of a one 
stage continuous vapour phase acid hydrolysis process for the 
ee eee harvested agricultural materials into 

fermentable sugars. . J.D. (Stake Technology Ltd., 
Oakville, Ont., Canada). Jul 1983. ulture Canada, 
Ottawa, Ontario, Research Branch. ( 1274, CONF- 
8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

The economic viablility of producing alcohol fuels from ag- 
ricultural sources is tt on the cost at which fermentable 
sugars can be delivered to the fermentor. Primary agricultural 
products, such as grains, are rich in starch and contain little cellu- 
lose. The opposite is true for secondary materials such as straws 
and corn stover. Since both types of biomass can be converted to 
glucose by acid hydrolysis, the possibility of simultaneous conver- 
sion of both types of materials is attractive. The aim of this project 
is to perform exploratory tests on the Stake hydrolysis reactor 
using various steam pressure treatments, hydrogen ion concentra- 
tions, and residence times. The producton of fermentable sugars is 
to be optimized for the prduction of fuel alcohol. The project in- 
volves an initial phase of extensive testing using a small scale batch 
reactor. The data generated from the batch investigations will then 
be utilized in the secondary phase of the experimentation with a 
Stake continous reactor oprating at a rate of approximately 200 dry 
kg per hour. Agricultural materials to be tested include corn grain, 
corn stover, corn cobs, barley grain, and barley straw. 1 tab. 
32441 (AC/R—1462, pp 156-177) Assessment of wet oxi- 
dation of agricultural residues to form fermentation sub- 
strates. Smith, D.K. (Ontario Research Foundation, Missis- 
sauga, Ont., Canada). Jul 1983. Agriculture Canada, Ottawa, 
Ontario, Research Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canadz (22 Sep oar 

The major objective of this program was to investigate the 
feasibility of utilizing steam and organic acids generated by the wet 
combustion of lignin residue as the energy and acid source for the 
hydrolysis of corn stover to fermentable substrates. It was found 
that acetic acid, one of the most abundant organic acids in the wet 
oxidation effluent, is an effective catalyst in the hydrolysis of the 
hemicellulose fraction of corn stover. The cellulose fraction, how- 
ever, could not be hydrolysed efficiently using acetic acid. Wet oxi- 
dation studies using lignin were successful, yielding, at optimum re- 
action conditions, about 18% of the starting lignin concentration as 
organic acids in the process effluent. Recommendations for future 
work in the area are also presented. 7 figs., 6 tabs. 


32442 (AC/R—1462, pp 141-155) bone mew 3 of enzy- 
matic and acid hydrolysis and fermentation methods of steam 
treated lignocellulosic agricultural residues. Saddler, J.N. 
(Forintek Canada Corp., Ottawa, Ont.). Jul 1983. icul- 
ture Canada, Ottawa, Ontario, Research Branch. (CE— 
01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
ES aaa 

The descri work outline is divided into three sections. 
The first part deals with the pretreatment of agricultural residues 
such as wheat and barley straw, corn stover, and alfalfa stalks. The 
pretreatment method investigated is steam explosion with and with- 
out acid. Following pretreatment, various extraction procedures are 
separate product streams of lignin, hemicellu- 
Sechapdindiepaatnindiaeanenhaainedameabalianeen ames. 
lulose are comparatively hydrolysed to sugars using either acidic or 
enzymatic methods. The sugars so derived are to be used for the 
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production of ethanol, butanol and butanediol. The cellulose and 
hemicellulose are also to be directly fermented to these liquid fuels 
and power solvents using combined hydrolysis and fementation and 
co-culture techniques. In the third part which will support the pre- 
viously described work, genetic and metabolic manipulation studies 
are undertaken so as to increase the productivity of liquid fuel and 
power solvents production. 4 figs., 4 tabs. 


32443 (AC/R—1462, pp 136-139) Feeding by-products of 
ethanol production from corn. Mowat, D.N. (Guelph Univ., 
Ont., Canada Science). Jul 1983. Agriculture Canada, 
Ottawa, Ontario, Research Branch. (CE—01274; CONF- 
8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Te Canada (22 Sep 1982). 

A pneumatic separation unit was designed to separate mature 
corn silage into grain and stover fraction. The grain fraction was 
assumed utilized for ethanol production with the stillage by-product 
fed as a protein supplement along with the stover fraction to grow- 
ing cattle. The overall separable graincontent of the silage was 
lower than expected and averaged approximately 20% of total 
silage dry matter. In a feeding trial, three groups of twenty Here- 
ford steers were al located to one of three diets: corn silage and 
soybean meal (control), corn stover fraction and soybean meal, and 
corn stover fraction and stillage. Results in cattle growth, feed 
intake and feed efficiency were similar for the first and second ra- 
tions. However, cattle performance for the third ration indicated 
that stillage may be a more than adequate replacement for soybean 
meal in growing cattle rations. Also, storage of this liquid by-prod- 
uct during the winter-spring feeding period presented few problems 
in terms of handling, mold growth, freezing and at the feed bunk. If 
the level of separable grain in silage is increased concurrently with 
improved separation efficiency, then economic analysis to justify 
this type of system can follow. 


32444 (AC/R—1462, > bp 129-135) Assessment of byprod- 
uct recovery and feasibility from liquid fuel proc- 
essing of conventional and unconventional crops. McCurdy, 
S.M. (POS Pilot Plant Corp., Saskatoon, Sask., Canada). Jul 
1983. Agriculture Canada, Ottawa, Ontario, Research 
Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

The purpose of this project is to conduct a technical and 
economic prefeasibility analysis to determine expected yields, 
values, markets, and the estimated production and processing cost 
of pretreated and post-fermentation byproducts of liquid fuels proc- 
essed from agricultural resources, notably ethanol. The agricultural 
resources being investigated include grains (barley, corn, oats, rye, 
triticale), oilseeds (rapeseed, soybean), legumes (faba beans, field 
beans), forages (alfalfa, sweet clover, slender wheat grass), “exotic 
energy crops” (fodder beet tuber, Jerusalem artichoke tuber, 
kochia, Russian thistle), grain screenings, and wood (the latter for 
comparison). The approach is to collect data for each resource on 
composition, hydrolysis, fermentation and distillation of the carbo- 
hydrate portion, extraction and component separation, and compo- 
nent usage and value (current or potential). The data wiil be col- 
lected from the literature, from other contractors and from appro- 
priate reseachers. For some commodities, laboratory experiments 
will be necessary to establish more preliminary information on com- 
ponent extractions or separations. It is anticipated that the most 
promising resources will be selected for pilot scale study. 6 refs., 1 
fig., 1 tab. 


32445 tI pp 119-127) Technical economic 
study of farm and industrial scale fuel ethanol plant employ- 
ing vapour compression. Bethune, G.E. (Acres Consulting 
Services Ltd., Toronto, Ont., Canada). Jul 1983. Agricul- 
ture Canada, Ottawa, Ontario, Research Branch. (CE— 
01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 
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This paper outlines a project whose principal focus is to de- 
velop preliminary designs, cost estimates and performance estimates 
for biomass to fuel grade ethanol plants using vapour compression 
distillation methods as opposed to more conventional steam distilla- 
tion systems. The results will quantify the economic impact of 
vapour compression systems in alcohol production processes. A 
range of plant sizes from farm or co-operative scale to industrial 
scale installations will be covered. Life cycle cost and sensitivity 
analyses will be carried out to indicate th potential sphere of appli- 
cation of the vapour compression systems in Canadian ethanol 
plants. A programe of further development aimed at commercial 
application will be recommended if the results of the study indicate 
this to be appropriate. 3 figs., 1 tab. 


32446 (AC/R—1462, pp 108-113) Fuel ethanol dehydra- 
tion. Otten, L. (Wellington Engineering Ltd., Guelph, Ont., 
Canada). Jul 1983. Agriculture Canada, Ottawa, Ontario, 
Research Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

This project is an investigation of the on-farm use of adsorb- 
ents to upgrade fuel ethanol following distillation to 95%. Al- 
though molecular sieves are available to accomplish this, they re- 
quire regeneration conditions which are unsuitable for farm-scale 
plants. Furthermore, the cost of molecular sieves is relatively high. 
Instead, such inorganic materials as silica gel, bentonite, and calci- 
um oxide, and organic materials as starch, ground grain corn, 
straw, and stover are being considered as adsorbents. The laborato- 
ry work is aimed at identifying the adsorption charactristics of 
those materials. An apparatus was designed and built but after run- 
ning preliminary trials on silica gel, bentonite, and ground grain 
corn, it is clear that further changes are necessary before additional 
tests are done. Ultimately, the laboratory work is expected to result 
in the testing of a prototype dehydrator in an on-farm alcohol 
plant. 2 figs., 1 tab. 


32447 (AC/R—1462, pp 102-107) Development of a 
system of automatically denturing ethanol destined for dual 
purposes. Otten, G (Wellington mieten Ltd., Guelph, 
Ont., Canada). Jul 1983. A griculture Canada, Ottawa, On- 
tario, Research Branch. (CE_01274: CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 1982). 

The purpose of the project is to develop an ethanol denatur- 
ing system that can be used without the need for constant supervi- 
son by Excise officials. Since the main users of the system would be 
on-farm alcohol producers, the equipment should be low cost and 
automatic, as well as satisfy the Excise regulations. At first it was 
thought that an externally driven chemical metering pump with ap- 
propriate safeguards would meet the various design criteria; howev- 
er, calibration tests of a number of accumulating flow meters 
showed that the meters are only accurate for flow rates exceeding 
liters per minute, although the manufacturers claim accurate oper- 
ations for flows in excess of 0.5 liters per minute. Further tests 
showed that the proposed system worked well at the higher flow 
rates but because small on-farm plants are likely to produce fuel al- 

cohol at rates of 40 liters per hour, an alternative design was pre- 
sented. The new approach is based on a batch system rather than a 
continuous one. Alcohol from the distillation or other separation 
process is collected in a tank where the denaturant is added 
through a float/siphon system. Once the tank is full, it is emptied 
— a siphon. This system is now being tested in the laboratory. 
3 


32448 (AC/R—1462, pp 95-101) es of a 
system for automatically ethanol destined for fuel 
purposes. Hilliard, J.H. (Canadian Food Products Develop- 
ment Centre, Portage la Prairie, Man.). Jul 1983. Agricul- 
ture Canada, Ottawa, Ontario, Research Branch. (CE— 
01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

Existing Te; barriers prevent the establishment of nu- 
merous small to medium-sized power ethanol plants that would use 
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local biomass as feed stock. These regulatory barriers might be re- 
laxed if adequate provision could be made to assure denaturation of 
the ethanol by a system that would preclude illicit beverage use. 
Work is being done on developing automatic denaturing systems 
for fuel-destined ethanol. Six preliminary designs were evaluated 
and two were selected for development. Procurement of compo- 
nents is presently underway. Two model systems are to be built: 
one based on ratio feeders or metering pumps that operate in the 
continuous mode, and a double siphon system that operates con- 
tinuously but adds denaturant in discrete batches. Work remaining 
to be done includes building and testomg of these two systems. 2 
figs. 


32449 (AC/R—1462, pp 90-94) Development of a flexi- 
ble farm scale fuel alcohol production system. Grewe, G. 
(Ontario Ltd., Watford, Canada). Jul 1983. Agriculture 
Canada, Ottawa, Ontario, Research Branch. (CE—01274; 
CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

This paper describes the activities of a project on the farm 
scale production of ethanol fuel. The objectives of the project are 
to design and erect a safe, efficient, inexpensive and multi-purpose 
distillation column that is appropriate for farm use; to determine the 
optimum process operations (materials handling, pretreatment, hy- 
drolysis, sterilization, microbial inoculation, fermentation and solid/ 
liquid separation) as related to generically different feedstocks; to 
evaluate and demonstrate the use and value of feeding stillage by 
product to animals; to assess means of increasing the shelf life of 
wet stillage by product beyond the normal two days of safe stor- 
age, if possible; and to determine effective and environmentally ac- 
ceptable means of reducing and/or disposing of waste water or this 
stillage. To date, a distillation system has been engineered, fabricat- 
ed and erected. The system is designed for handling clarified fer- 
mentation beer in the liquid or vapour state, and is capable of pro- 
ducing 180+ US proof ethanol from clarified fermentation beer 
containing a liquid ethanol concentration as low as 6 wt%. 1 tab. 


32450 (AC/R—1462, pp 36-44) Preparation of acid hy- 
drolysed starch substrates and their fermentability. Nagasuye, 
J.; Assarasson, P.G. (St. Lawrence Technologies Ltd., Mis- 
sissauga, Ont., Canada). Jul 1983. Agriculture Canada, 
Ottawa, Ontario, Research Branch. (CE—01274; CONF- 
8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

Starch is, at present, an economical and attractive raw mate- 
rial for the production of ethanol. With the advent of new low cost 
corrosion resistant steels, dependable acid hydrolysis process equip- 
ment now exists which can carry out the conversion of starch to 
high glucose containing syrups in about 180 s or less and in plant 
modules of up to 300 to 350 gal/min of feed. A detailed study of 
the saccharide distributions on a full range of these acid converted 
hydrolysates has been carried out and compared to dual enzyme 
derived hydrolysates.-The approximate amounts present of rever- 
sion products from the higher acid conversions can be demonstrat- 
ed in dimers and estimated in the higher DP saccharides. Fermenta- 
tions carried out on these substrates show that the reversion prod- 
ucts were not assimilated in the process. They account for the 
gradually lower ethanol yields of substrates with increasing acid 
conversion. Substrates with saccharide profiles of about 89% glu- 
cose, 10% dimers and 1% trimers can be produced by the new acid 
conversion processes at solids levels of about 20 to 22%. Fermenta- 
tions with a variety of ethanol producing organisms have shown no 
evidence of inhibitions due to the presence of deleterious com- 
pounds. The residual non-fermented solutions free of yeast and eth- 
anol (stillage) will rehydrolyse with acid to the initial saccharide 
profile. Thus it is possible to dilute the starch feed with stillage at a 
given recycle ration and reduce to practical levels of 3 to 4% the 
non-fermented saccharides in the fermentation process. 8 figs. 
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$2451 (CONF-860508—6) Ethanol production from an in- 
dustrial feedstock by immobilized Zymomonas mobilis in a 
fluidized-bed bioreactor. Davison, B.H.; Scott, C.D. (Oak 
Ridge National Lab., TN (USA)). May 1986. Contract 
A 840R21400. NTIS, PC A02/MF A01;1; GPO 
Dep. Order Number 9E88007254/JAW. 

From 8. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, USA (13 May 1986). 

The utilization of a continuous system to ferment glucose to 
ethanol offers considerable advantages over the traditional batch 
technology. The combination of high cell loading and rapid flow 
rate allows the use of nonsterile feed because free contaminants will 
be washed out of the system. Operation of a columnar reactor filled 
with the biocatalyst beads as a fluidized - bed reactor will minimize 
mass transfer resistances and channeling and allow improved disen- 
gagement of the gas product, CO.. Zymomonas mobilis has been 
sown to have a higher specific conversion rate and to be more effi- 
cient at ethanol fermentation than the conventional Saccharomyces 
cerevisiae. The response of Z. mobilis to typical unrefined industrial 
feedstocks, particularly the supplemental nutrients, was unknown 
and might be a stumbling block to commercialization. Z. mobilix, 
immobilized in x-carrageenan beads has been shown in our labora- 
tory to assimilate and to convert industrial feedstocks as well as the 
laboratory medium. 4 refs., 2 figs., 1 tab. 


32452 (CONF-870523—7) Operability and feasibility of 
ethanol production by immobilized Zymomonas mobilis in a 
fluidized-bed bioreactor. Davison, B.H.; Scott, C.D. (Oak 
Ridge National Lab., TN (USA)). 1987. Contract AC05- 
840R21400. 30p. NTIS, PC A03/MF A0l1;1; GPO Dep. 
Order Number DE88007252/JAW. 

From 9. symposium on biotechnology for fuels and chemi- 
cals; Boulder, CO, USA (5 May 1987). 

Studies have been carried out using immobilized Z. mobilis 
in fluidized-bed bioreactors and have emphasized operation during 
high productivity and conversion. The bacteria are i 
within small uniform beads ({approximately}1 to 1.5-mm-diam) of 
k-carrageenan at cell loadings of 15 to 50 g (dry wt)/L. Conversion 
and productivity were measured under a variety of conditions, in- 
cluding feedstocks, flow rates, and column sizes (up to 2.5 m tall). 
Volumetric productivities of 50 to 100 g EtOH/L{center—dot}h 
have been achieved with residual glucose concentrations of less 
than 0.1% in the tallest fermentor. Among feeds of 10, 15, and 20% 
dextrose, the 15% gave the highest productivity and avoided sub- 
strate inhibition. The ethanol yield was shown to be nearly constant 
at 0.49 g EtOH/g glucose or 97% of the theoretical under a variety 
of conditions and transients. The biocatalyst beads have been 
shown to remain active for two months. Nonsterile feed has been 
used for weeks without detrimental contamination. The advantages 
of this advanced bioreactor systems over conventional batch tech- 
nology are discussed. 25 refs., 6 figs., 2 tabs. 


32453 (EPRI-AP—5758) Mass transfer in the liquid- 


terim report. Lee, S.; ; ~V.3 
Ko, M.K. (Akron Univ., OH (USA). Dept. of Chemical En- 


gineering). Apr 1988. 218p. Research Reports Center, Box 
vaw, Palo Alto, CA 94303. Order Number T188009227/ 


is a sequel to the Interim Report AP-4429 titled 
i a Support Development of the Liquid 
Phase Methanol Synthesis Process{close—quote} (LPMEOH/sup 
TM/ Process). The focus of this report is on the mass transfer char- 
acteristics of the process when the reaction is carried out in a 
stirred slurry reactor. The relevant aspects of mass transfer theory 
have been explained and supported with extensive experimental 
data. As such, this report provides the necessary database for scale- 
up and design of a stirred slurry reactor for liquid-phase methanol 
synthesis. 17 refs., 35 figs., 12 tabs. 


32454 ee Liquid fuel production 
from hemicellulose. 2 Volumes. (Forintek Canada 
Ottawa, Ontario). Mar 1983. vp. (CE—01429). CANME / 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 
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Hemicellulose was derived from a variety of pretreated 
wood substrates. A variety of different fungi was screened for the 
ability of their culture filtrates to hydrolyse hemicellulose to its 
composite sugars. Three strains of Clostridia were screened to see 
which could produce higher amounts of solvents from those sugars. 
C. acetobutylicum proved to produce highest amounts of butanol 
and conditions for maximum solvent production by this anaerobe 
were defined. Six strains of facultative anaerobes were screened for 
their ability to produce power solvents from hemicellulose derived 
sugars. Klebsiella pneumoniae could efficiently utilize all the major 
sugars present in wood hemicellulose with 2,3-butanediol being the 
major end product. The conditions for maximum diol production 
by K. pneumoniae grown on sugars normally found in hemicellu- 
lose hydrolysates were defined. The utilization of wood hemicellu- 
lose hydrolyzates by microorganisms for the production of liquid 
fuels was investigated. Pretreatment of aspen wood by steam-explo- 
sion was optimized with respect to maximizing the pentosan yields 
in the water-soluble fractions of steam-treated substrates. These 
fractions were then hydrolyzed by dilute sulphuric acid or by the 
xylanase enzyme(s) present in the culture filtrates of Trichoderma 
harzianum. The relative efficiencies of hydrolysis were compared 
with respect to the release of reducing sugars and monosaccharides. 
The hemicellulose hydrolyzates were then used as substrates for 
fermentation. Butanediol yields of 0.4-0.5 g per g of sugar con- 
sumed were achieved using K. pneumoniae up to 0.16 g butanol 
could be attained per g of hemicellulose sugar utilized. 102 refs., 50 
figs., 169 tabs. 


32455 (iFP—35-260) Study of Ethyl acetate hydrogena- 
tion with bimetallic containing tin. Ferretti, O.A. 
(Institut Francais du Petrole (IFP), 92 - vow wn? 
Feb 1986. 250p. (In French). NTIS (US Sales Only), PC 
Al11/MF AO1. Order Number DE88753159/JAW. 

Supported metallic catalysts for hydrogenation of ethyl ace- 
tate to obtain ethanol are studied. Rh-Sn and Ni-Sn catalysts, which 
are the more selective, are prepared by interaction between tin te- 
trabutyl and monometallic catalysts. Reaction mechanisms of ethyl 
acetate hydrogenation are examined. 


32456 (Juel-Spez—419) Heat transfer and kinetics of the 
methane reforming process with H.O-CO,.-mixtures in EVA 
I. Fedders, H.; Riensche, E. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorbauelemente). 
Oct 1987. 43p. (In German). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE8*.~53219/JAW. 

The synthesis of alcohols requ . a special synthesis gas, 
which cannot be produced by steam reiurming of natural gas, as it 
was done in EVA I before. The required low H2CO ratios down to 
1 in the synthesis gas could be adjust by addition of CO: to the 
feed mixture of natural gas and steam. About half of the CO: is 
converted to CO by the shift reaction. The experimental heat trans- 
fer and kinetic data are in good agreement with correlations used 
for the reforming process without CO: addition. 


32457 First year results from the Federal Methanol Fleet 
at Lawrence Laboratory. McGill, R.N.; Hillis, S.L.; 
Wantland, J.L. Warrendale, PA; Society of Automotive En- 
gineers (1987). 9p. (CONF-871142—). Society of Automo- 
tive Engineers, 400 Commonwealth Dr., Warrendale, PA 
15096. 

From International fuels and lubricants meeting and exposi- 
tion; oe Canada (2 Nov 1987). 

echnical Paper 872042. 


Sa Guns Ges tac ies ‘penety Coenen teeenien tf 
the Federal Methanol Fleet activities at Lawrence Berkeley Labo- 
ratory (LBL). The fleet consists of five 1984 methanol-fueled Chev- 
rolet Citation sedans paired with five analogous gasoline-fueled Ci- 
tations for comparison. Data are presented on fuel consumption, 
maintenance records, driver perceptions of operability and safety, 
and oil sample analyses. Drivers generally reported no significant 
differences in their perceptions of safety and operability between 
the methanol and gasoline vehicles. No major maintenance prob- 
lems were encountered. Oil sample analyses revealed higher engine 
wear rates in the methanol vehicles, but not alarmingly high. It is 
concluded that the Federal Methanol Fleet operation at LBL has 
been highly successful during its first year of operation. 
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REFER ALSO TO CITATION(S) 32551, 32642, 32643, 32657, 32658, 32659, 
32662, 32663, 32664, 32666, 32694, 32695, 32702, 32706, 32717, 32723, 33879, 
33881, 33882, 34601, 34603 


32458 (CFS/HQ—C124) Evaluation of infrared moisture 
analysers for hog fuel. Final report. Sayegh, M.M.; Prachacs, 
S.; Azarniouch, M.K. (Canadian Forestry Service, Hull, 
Quebec). Apr 1981. ate (CE—01109). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The performance of two different infrared moisture analyz- 
ers, for the determination of moisture in hog fuel, was evaluated 
both in the laboratory and in two pulp mills. No significant differ- 
ence in the performance of the two instruments was observed. 
Good correlations ‘between the instruments’ readings and the actual 
moisture content were observed for hog fuel of the same source 
under controlled laboratory conditions. Hog fuel from different 
sources gave different calibraton lines, indicating the need for in- 
strument re-calibration at mills, whenever hog-fuel characteristics 
such as composition or particle size change. Mill tests indicated 
somewhat better performance of the instruments than in the labora- 
tory, with standard deviations of 1 to 2 percentage points. Careful 
consideration regarding the overall measuring system might result 
in even smaller scatter. However, the sensitivity of the calibration 
lines to the composition of the hog fuel could limit the usefulness of 
the instrument to moisture trend indication orly. Absolute moisture 
measurements might be possible with regular re-calibration, provid- 
ed that changes in the hog-fuel characteristics other than moisture 
content would be minimal. 20 refs., 20 figs. 


32459 (CONF-880231—1) Refuse derived fuels: New 
technologies for successful operations. Ohlsson, O.O. (Ar- 
gonne National Lab., IL (USA)). 1988. Contract W-31109- 
ENG-38. 13p. NTIS, PC A03/MF A01;1. Order Number 
DE88010004/JAW. 

From Energy from municipal waste: resource recovery for 
small communities; Panama ba FL, USA (10 Feb 1988). 

The rising cost of refuse disposal, coupled with the decreas- 
ing availability of land suitable for the siting of new landfills have 
greatly accelerated the use of refuse-derived fuel (RDF) processing 
systems as a viable technology of the disposal of our municipal 
solid waste. The energy products produces by an RDF processing 
facility-electricity and/or steam, as well as the recovery of other 
valuable materials from the waste stream, coupled with the inherent 
flexibility of the RDF technology to be used in varying forms, over 
a wide range of combustion technologies, makes it an extremely de- 
sirable waste-to-energy system. Use of an RDF prepared fuel prod- 
uct can also provide a potentially beneficial reduction of air emis- 
sions, and trace metals in the ash when compared to the burning of 
unprocessed solid waste. This paper discusses the problems which 
have been encountered in the past with RDF systems; the current 
status of these facilities including institutional considerations and 
system economics; and the future potential of RDF processing sys- 
tems. 6 refs., 5 figs. 


32460 (CR—021986) A wood-waste fuelled indirectly- 
fired gas turbine cogeneration plant for sawmill application. 
Preliminay engineering and financial evaluation. Phase 1. 
(Canadian. Resourcecon Ltd., Vancouver, British Columbia; 
Evans (R.L.) and Associates (Canada); Oxygen 
Ltd., Mississauga, Ontario). Feb 1986. 40p. (MICROLOG— 
88-01019). Bioenergy Development Program. Renewable 
Energy Branch, Energy, Mines and Resources Canada, 580 
Booth St., Ottawa, Ont., Canada K1A 0E4; $N/C; MF 
CANMET/TID, Energy, "Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The overall objective of this project is to develop a cost-ef- 
fective wood waste-fired power generation and lumber drying 
system for Canadian sawmill applications. The system proposed and 
evaluated in this project is a wood waste-fuelled, indirectly-fired 
gas turbine cogeneration plant. Research, design and development 
of the system has been planned to take place in a number of phases. 
The first phase consists of a preliminary engineering design and fi- 
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nancial evaluation of the system and is the subject of this report. 
This analysis focuses on British Columbia since it is the largest po- 
tential market for the sawmill cogeneration system. In order to pro- 
vide design parameters for the cogeneration system, operational 
characteristics were compiled for a typical sawmill in the interior 
of British Columbia. A number of alternative design concepts were 
reviewed before arriving at the indirect-fired turbine concept se- 
lected for development in this project. The general concept in- 
volves the use of an open Brayton-cycle gas turbine as the prime 
mover to generate electrical power, while process heat for the dry- 
kiln is obtained by waste heat recovery from the turbine exhaust 
gas. The proposed system has many advantages over a convention- 
al steam based cogeneration system and economic analysis indicates 
that the system generates very attractive financial returns over a 
variety of conditions. 7 refs., 8 figs., 8 tabs. 


32461 (EPS—3UP1) The National Incinerator Testing 
and Evaluation Program: two-stage combustion (Prince 
Edward Island). Summary report. (Environment Canada, 
Ottawa, Ontario. Environmental Protection Service). Sep 
1985. 85p. (CE—01091). CANMET/TID, Energy, Mines 
and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The results of an emissions testing program conducted at the 
municipal solid waste incinerator in Parkdale, Prince Edward 
Island, are summarized in this report. The plant consists of three 
two-stage controlled air combustion incinerators with flue gas heat 
recovery. The field tests were divided into two parts: characteriza- 
tion to develop an understanding of the incinerator operation, and 
performance to examine the effects of various operating conditions 
on emissions from the incinerator. Par-meters examined during 
characterization testing were primary and secondary chamber tem- 
peratures, ram cycles, and refuse loading rate and frequency. The 
main process variable adjusted during the performance tests was 
secondary chamber temperature. Emissions of concern were organ- 
ics, including dioxins/furans, acid gases, particulates, and metals. 
Secondary chamber temperature appeared to affect a number of the 
organic and metal emissions. At high temperatures, organic emis- 
sions were lowest but metals emissions were highest. Emissions of 
dioxins/furans were within the lower range of previously published 
values. Hydrogen chloride emissions were typical of those found at 
other energy-from-waste facilities. Particulate emissions were low 
in comparison to uncontrolled emissions from conventional (mass 
burning) incinerators. In general, it was concluded that good design 
and proper operation can minimize emissions of concern from two- 
stage combustion systems. 30 figs., 6 tabs. 


32462 (ERCB/C—D882) Southview Fibre Tech Ltd. 
Wood waste power plant. (Energy Resources Conservation 
Board, Calgary, Alberta (Canada)). Mar 1988. 2lp. (CE— 
01313). Energy Resources Conservation Board, 640-5th 
Ave. SW, Calgary, Alta., Canada T2P 3G4; $10.00 CAN. 

Southview Fibre Tech applied to the Energy Resources 
Conservation Board (ERCB), for approval to connect a 30 MW 
wood-burning power plant with the electric system of TransAlta 
Utilities Corporation, and to establish the basis for determining the 
price of power and energy to be sold to TransAlta Utilities Corpo- 
ration. The overall development would be located in the Calling 
Lake area, and would consist of a steam generator power plant and 
a cattle-feed operation using steam and electricity to convert aspen 
wood chips into cattle feed. The power plant would have a planned 
nominal capacity of 30 MW and an operating life of 20 years. The 
main fuel for the power plant would be waste wood purchased 
from sawmill operators in the area. A hearing was conducted re- 
garding this application, and the issues considered were the need 
for the connection, location of avoided cost determination, avoided 
cost parameters, and prices and principles of price determination. 
Having considered all the evidence, the ERCB decided that it was 
prepared to approve connection of the Southview plant to the Al- 
berta electric system, subject to Southview obtaining approval of a 
detailed power plant application. If the price paid for compensation 
exceeded the avoided costs, the connection of the plant would not 
be consistent with the economic, orderly, and efficient development 
of electric energy. Although the ERCB has no jurisdiction to fix 
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prices, as a basis of compensation, avoided costs should be calculat- 
ed on principles set out in this report. 1 fig., 2 tabs. 


32463 (FBE—19853, pp 57-69) External biomass charac- 
teristics for efficient energy conversion. Some considerations. 
Mattsson, J.E.; Briere, D. (Swedish Univ. of Agricultural 
Sciences, Garpenberg; Forest Engineering Research Inst. of 
Canada, Pointe Claire, Que.). 1985. Forest Biomass Energy, 
Toronto, Ontario, Canada. (CE—01299; CONF-8406370—). 
From Joint of IEA/FE: programme groups B, C 
and D; Bay «1 Sweden (11 Jun 1984). 
orest biomass for energy presents a wide range of external 
ndinanteat size, shape, size distribution, solid volume factor, 
moisture content and content of inorganic contaminants. There is 
no single standard or specially designed equipment that can handle 
all the different kinds of raw material, nor even one method that is 
always better than others. In some cases, an early comminution is 
to be preferred, while in other cases, aggregation or load compac- 
tion is better. Moisture content affects storage and combustion and, 
in some cases, transport and handling. Chipped or hogged fuel, 
with a moisture content between 25 and 65%, should not be stored 
for more than a few weeks or decay and the production of fungal 
spores may become serious. Combustion units can be built to burn 
wood fuels with moisture contents up to 70%, but the moisture 
content must not differ too much from what the unit is designed to 
use. Inorganic contaminants cause wear on comminution equipment 
and on conveyors in the energy plant. They form clinkers on grates 
and boiler walls which reduce combustion and boiler efficiency. Ef- 
ficient use of forest biomass for energy is not just a question of effi- 
cient combustion. It requires optimization of the overall system 
where attention should be paid to the characteristics of the actual 
fuel, the place where it occurs, tansport distance to the energy 
plant, storage requirements and the existing or planned conversion 
process. 18 refs., 9 figs., 1 tab. 


(FBE—19853, pp 31-56) Internal biomass charac- 
teristics for efficient conversion. Anderson, H.W.; Ba- 


latinecz, J.J.; Chen, C.P.; Roy, D.N. (Ontario Ministry of 


Natural Resources, Maple, Canada; Toronto Univ., Ont., 
Canada). 1985. Forest Biomass Energy, Toronto, Ontario, 
Canada. (CE—01299; GCONF-8406370—). 

From Joint workshop of IEA/FE: programme groups B, C 
and D; meetin Sweden (11 Jun 1984). 

Biomass production for energy requires reliable data about 
the qualitative characteristics of biomass. For energy production, 
biomass qualities are defined as those properties which influence its 
suitability for efficient conversion. Thus, the most useful indices of 
biomass quality in an energy context are relative density (or specific 
gravity), moisture content, chemical composition, and fuel value. 
Component ratios, form, size, and bulkiness are also relevant char- 
acteristics. Other indices, such as mass energy density and volume 
energy density, are particularly useful when biomass fuels are com- 
pared to one another or to fossil fuels. The purpose of this paper is 
to present some data about such internal biomass qualities of a few 
eastern Canadian tree species. The first part concerns trees grown 
in extensively-managed natural stands. The second part draws ex- 
amples from work in Ontario with fast-growing hardwoods con- 
cerning internal bimass qualities and their potential genetic im- 
provement. 36 refs., 12 figs., 7 tabs. 


32465 C(NPROHEAT—111982) Advanced feedstock 
preparation system for large-scale hog fuel boilers. Final 
report. (INPROHEAT Industries Ltd., Vancouver, British 
Columbia (Canada)). Nov 1982. 70p. (CE—01266). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

A specially designed probe was constructed to sample gases 
at the interface zone between solid fuel combustion and gas phase 
combustion above the grate of a hog fuel boiler. The gas was to be 
analyzed for a range of boiler operating conditions. Tests were per- 
formed and some results were obtained. However, the combustion 
zone conditions were too severe and variable to achieve the origi- 
nal objectives using the probe design chosen. A pilot plant flash 
dryer was constructed to evaluate the feasibiltiy of using boiler ex- 
haust gases to reduce the moisture content of the product from a 
hog fuel rotary dryer. A suitable suspension firing product was pro- 
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duced. Testing was conducted to specifiy some criteria for improv- 
ing hog fuel preparation including pulverizing, densification and ash 
removal. 37 figs. 


32466 (PB—88-153143/XAB) Improved stoves in minimi- 
zation of fuel-wood consumption in Nepal. Forestry research 
paper No. 7. Joshee, B.R. (Agricultural Projects Services 
Centre, Kathmandu (Nepal)). Dec 1986. 30p. NTIS, PC 
A03/MF AO1. 

The broad objective of the study is to measure the effective- 
ness of improved stoves in minimizing fuelwood consumption and 
suggest appropriate measures for the increased adoption of im- 
proved stoves. Specifically, the study has the following objectives: 
identify people’s perceptions towards improved stoves; identify 
problem areas in the adoption of improved stoves and suggest im- 
provements; document firewood consumption practices for various 
purposes and measure the effectiveness of improved stoves; estimate 
fuelwood demand and analyze the factors affecting fuelwood 
demand in the study area; and provide a general overview on the 
use of improved stoves and fuelwood situation in Nepal. 


32467 (PPRI—ENFOR111982) Wood residues as fuel 
source for lime kilns. Final report. Philip, R.J.; Azarniouch, 
M.K. (Pulp and Paper Research Inst. of Canada, Pointe 
Claire, Quebec). Nov 1982. 47p. (CE—01273). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Despite flow problems encountered when feeding wet hog 
fuel with mill-produced lime mud directly into the cold end of a 
pilot kiln, a decrease in fossil fuel consumption of approximately 
20%, based on long term average product flow rates, was obtained. 
The flow problems consisted of material adherence onto the kiln 
wall, increased dusting and feed-end losses. The lime produced 
with hog fuel showed higher reactivity than lime produced without 
hog fuel. Upon causticizing a high-sulphidity mill green liquor, the 
equilibrium causticizing efficiency was not affected by the use of 
wood residues in calcining. However, there was some deterioration 
in the settling and filtration characteristics of the lime mud due to 
the presence of hog fuel contaminants. The normal fuel requirement 
per ton of lime in mill kilns is only about one third of that in the 
pilot kiln. Because most of the problems and limitations encoun- 
tered in the pilot kiln were associated with the very high mass ratio 
of hog fuel to lime mud required to achieve even 20% replacement, 
fossil fuel substitution of 30 to 50% might be attainable in commer- 
cial-scale lime kilns. The ultimate goal of complete or near-com- 
plete substitution of fossil fuel by wood residues can be achieved by 
additional firing of dried (moisture content 10-15%) fines from the 
hot end of the kiln. Since this latter type of fuel is substantially 
more costly than wet, non-comminuted hog fuel, its usage should 
be minimized. 14 refs., 9 figs., 11 tabs. 


32468 (RV—8304) Survey of wood fuel use in Prince 
Edward Island. Brown, C.K.; LeClair, R.; Wells, A. (Re- 
source Ventures, Inc., Charlottetown, Prince Edward Island 
(Canada)). Apr 1983. 30p. (CE—01152). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A telephone survey in 1983 of the 37,600 Prince Edward 
Island residential units indicated that the 60% of Prince Edward 
Island households using wood as a fuel burned 105,000 cords of 
wood in the 1981-82 heating season and anticipated consumption 
for the 1982-83 heating season to be 110 thousand cords. In 1981-82 
this presented an average consumption of 4.6 cords per household 
and 4.9 cords in 1982-83. Of the fuelwood burned in 1982-83, 100% 
hardwood and a 75%:25% mix of hardwood/softwood represented 
almost 80% of residential usage. Airtight stoves (37%), wood fur- 
naces/boilers (17%) and kitchen wood ranges (19%) dominate the 
type of equipment used by wood burning residents. Of the non- 
wood burning households surveyed, 36% indicated that consider- 
ation was being given to the possibiltiy of heating with wood. In 
1982-83 it is calculated that 11 million gallons of light fuel oil were 
displaced by wood for a value of $17 million in displaced oil pur- 
chases. 7 refs., 3 figs., 29 tabs. 
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13 HYDRO ENERGY 


32469 (CRIE-U—04) Life term prediction techniques of 
hydropower steel structures. Nakamura, Hideji; Kobayashi, 
Seiichi; Kato, Osamu; Matsuura, Shin’ichi; Numazaki, Yo- 
shitsugu; Terano, Takao; Matsui, Shoichi; Shinohara, Yasu- 
shi. (Central Research ‘Inst. of Electric Power Industry, 
Tokyo (Japan)). Jun 1987. 169p. (In Japanese). NTIS (US 
Sales Only), PC A08. Order Number DE88753112/JAW. 

Needless to say, the importance of maintenance of existing 
hydropower steel structures should be recognized. This paper sum- 
marizes various examination results on the structures to be main- 
tained, based on the long-period experiences and collected data. 
The examination items are as follows: the survey of hydropower 
steel structures such as dam gates, iron penstocks, aquebridges, 
screens and so forth on their degradation with passage of time, 
measuring techniques, quantification of conventional subjective esti- 
mations, data-processing techniques, and simplified structural analy- 
sis and expert system for evaluation of safety and life term predic- 
tion. The survey items for diagnosis of dam gates, and iron pen- 
stocks were determined, and the data base were prepared. Conven- 
tional measuring techniques were re-examined from the viewpoint 
of the diagnosis, so that a surface corrosion contour measuring ap- 
paratus was developed and tested. Also, the usefulness of an elec- 
tromagnetic ultrasonic thickness meter was identified. Both appara- 
tus enable a steel structure to be measured even if a paint film, rusts 
in relief, etc. remain on the steel surface. (60 figs, 27 tabs, 9 photos, 
55 refs) 


32470 (WU/G—011986) Assessment of development of 
small hydroelectric energy in eastern Canada. Crumplin, 
W.W. (Western Ontario Univ., London (Canada). Dept. of 
Geography). Jan 1986. 265p. (CE—01451). CANMET/ 

, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

A study was conducted to assess the development of small 
hydroelectric energy in eastern Canada. The objectives of this 
study were to assess the actual role of small hydro in the energy 
mix in eastern Canada and to compare this to the American situa- 
tion, identify the future role of small hydro in each of the eastern 
provinces, identify the economic, technical, institutional and envi- 
ronmental constraints on the development of small hydro, identify 
the effects upon existing water resource management that the re- 
indroduction of smali hydro would cause, and provide preliminary 
recommendations for use in developing future encouragement pro- 
grams for small hydro. The methodology of this study was to 
review current literature and send questionnaires to the applicable 
provincial government departments in order to determine current 
policies and demonstration projects regarding small hydro. This 
same questionnaire, edited for proper context, was sent to twenty- 
five state and two American federal departments in order to deter- 
mine the current and future development of small hydro in the 
USA. Numerous personal and telephone interviews were also con- 
ducted. It is generally concluded that small hydroelectric power is 
a viable source of energy. The continued development of small 
hydro hinges on the cooperation of all levels of government and 
the provincial utilities with equipment manufacturers and suppliers, 
financiers and developers. With continued involvement by all of 
these parties, an important niche will be carved out for small scale 
hydroelectric power in the energy mix of each province. 105 refs., 
21 tabs. 
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32471 (ACS—8404) Hydrologic design methodologies for 
small-scale hydro at ungauged sites. Phase 1. (Acres Consult- 

ing Services Ltd., Niagara Falls, Ontario (Canada)). Apr 
1984. vp. (CE—01103). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont. 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The objectives of this study are to develop hydrologic 
design methodologies for reconnaissance and prefeasibility level 
ee 

these methods in a manual which will be easy to use by generalist 
engineers. Recent literature was reviewed, and preliminary homo- 
geneous hydrologic regions were selected across Canada based on 
physiographic and climatologic characteristics. Within each region, 
stream gauges were selected for regional analyses. For the regional 
analyses of turbinable flow, nondimensional flow duration curves 
were prepared from the daily records of each gauge. The polyno- 
mial fit of the turbinable flow curve for each gauge produced three 
coefficients which were then regressed on physiographic character- 
istics to establish general region-wide relationships. The effects of 
storage can be incorporated theoretically in the flow curves if there 
is a single annual flood peak. A simulation of the daily flows at 
each gauge was run under various storage conditions to determine 
deviations from the theoretical curve. In regional flood analysis 
both the traditional index flood method and the frequency curve 
slope prediction method were used. The latter method consistently 
produced the best results; however, in several regions either tech- 
nique could be used with equal reliability. With respect to the use 
of river current turbines, si ific methods for determining the 
time distribution of river flow velocities at an ungauged site have 
been provided based on conventional river regime analysis. 33 refs, 
38 figs., 55 tabs. 


1303 Plant Design And Operation 


32472 (DOE/RA/23212—3) Bolton Falls hydroelectric 
redevelopment: Final technical and construction cost cost report. 
(Green Mountain Power Corp., Bur , VT (USA)). 3 
Mar 1988. Contract FO07-79RA23212. 126p. NTIS, 
A05/MF A01;1; GPO Dep. Order Number DE88007318/ 
JAW. 

This paper describes the renovation of an 80 year old dam to 
make it suitable for generating electricity. The condition of the dam 
and its history before construction are given. Details of the utility's 

lanning are presented. Modification of the dam into a modern 
7500 kW electricity to producer was completed at a cost of $16 
million. (SDH) 


1306 Environmental Aspects 


32473 (DOE/BP/11888—4) Development of rations for 
the enhanced survival of salmon: Annual report, 1987. Craw- 
ford, D.L.; Schreck, C.B.; Bradford, C.S.; Lorz, H.; Ewi 
R.D.; Westgate, J.; Lagasse, J.P. (USDOE Bonneville 
Power Administration, Portland, OR. Div. of Fish and 
Wildlife). Dec 1987. Contract AI79-83BP11888. 41p. 

The general approach being used involves a comparison of 
coho and chinook salmon reared on rations containing very high 
quality protein derived from vacuum dried meals and commercial 
rations relaying on commercial fish meal as a source of protein. 
Survival and return of replicate brood-years of coded wire tagged 
test and control fish are being used to determine the influence of 
ration on survival. Duplicate lots of coho salmon were reared on 
two test rations containing vacuum dried salmon or hake meals and 
a control ration composed of the hatchery supply of Oregon pellet 
ration. Fall chinook (up-river-bright stock) salmon were reared on 
a test ration containing vacuum dried salmon meal and a control 
ration composed of the hatchery supply of Oregon pellet ration. 
Test rations generally produced growth equal to the control ration 
with less feed for both coho and chinook salmon. The ration con- 
taining salmon meal was more efficient than the test ration contain- 
ing hake meal. Fish reared on test rations were released at a size 
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equal to those supplied the control ration. Plasma cortisol and thyr- 
oxine (Ts) level, grill Na*K*-ATPase, osmoregulatory perform- 
ance and total hepatic lipid content were monitored to assess the 
physiological condition of fall chinook salmon. Results indicated 
that on several sampling dates in the 1987 rearing period fish sup- 
plied the control ration were physiologically different than fish re- 
ceiving the salmon meal ration. Differences in thyroxine pattern 
and total hepatic lipid content were observed. Gill Na* K* -ATPase 

while not ration dependent, differed from those observed 
of the 1985-brood of fall chinook. 8 figs., 2 tabs. 


32474 (OH/RD—87/268/K) South Falls GS [Generating 
Station] evaluation of the condition on the concrete. Caratin, 
H. (Ontario Hydro Research Div., Toronto (Canada)). 30 
Nov 1987. 14p. (MICROLOG—88-01736). Ontario Hydro 
Research Division, Editorial Section, 800 Kiplin ete ae 
ronto, Ont., Canada M8Z 5S4; $10.00 
CANMET/TID, Energy, Mines and sentestaii Coal, 335 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Samples of concrete from the intake structure and the dam 
at South Falls, Ontario, Generating Station were obtained by core 
drilling, for the purpose of evaluating the condition of the concrete. 
The concrete in the intake structure was found to be in good to fair 
condition. The concrete in the dam comprises the original concrete 
and repair concrete. The original concrete, although of variable 
quality and low strength, appears to be in fair condition. The repair 
concrete is not properly bonded to the original concrete and con- 
tains carbonates which are susceptible to deterioration due to the 
acidity of the water. 11 figs., 2 tabs. 


1307 Power-conversion Systems 


32475 (CONF-870903—Vol.1-Absts., pp 3.2.06) Experi- 
mental in of the use of wind rotor as a gen- 
erating device from small rivers. Matta, N.S. 1987. NTIS 
rt Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32476 (CONF-870903—Vol.2-Absts., pp 10.1.17) ey 
tralized generation of electric energy with particular 
the Ossberger cross-flow turbine. Erdmannsdoerfer, H. (Ose. 
berger-Turbinenfabrik G.m.b.H. und Co., Weissenburg 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32477 (OH/R—87/41/K) Calorimetric study of hydrogen 
in Zr-2.5 wt% Nb. Preliminary report. Tashiro, K.M. (On- 
tario Hydro Research Div., Toronto (Canada)). 19 Mar 
1987. 26p. (MICROLOG—87-06258). Ontario Hydro Re- 
search Division, Editorial Section, 800 Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET, /TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Preliminary results of a calorimetric study of hydrogen in 
Zr-2.5 wt% Nb pressure tube alloys are presented. Two samples 
with 84 ppm and 14 ppm hydrogen were examined. The terminal 
solid solubility temperatures (TSS/sub p/: the temperature at which 
hydride precipitation begins and TSS/sub d/: the temperature at 
which hydride dissolution is complete) were measured for the 84 
ppm H sample and the TSS/sub d/ was determined for the 14 ppm 
H sample. Good agreement with literature values was obtained for 
the measured values of TSS/sub d/ for both the 14 and 84 ppm H 
samples. The disparity which was observed for the TSS/sub p/ 
values requires further investigation. Nondestructive laboratory de- 
Ree Gee teen aie neato tomes 
enthalpy change measured with predetermined hydrogen concen- 
trations. The technique requires further investigation into the 
degree of quantification possible. 
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REFER ALSO TO CITATION(S) 33835, 33836, 33840, 33841, 33842, 33844, 
33845, 33846, 33847, 33849, 33850, 33851, 33852, 33853, 33854, 33857, 33858, 
33862, 33863, 33865, 33866, 33870, 33871, 33878, 33880, 33883, 33884, 33885, 
34223 


32478 (A/ENR—ENR89) Prospects for solar and wind 
energy utilization in Alberta. Wiggins, E.J. (Alberta Energy 
and Natural Resources, Edmonton (Canada)). Dec 1978. 
10ip. (CE—01214). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

The objective of this report is to review the solar and wind 
energy resources of Alberta and to compare them with the re- 
sources available in other parts of Canada and in the United States; 
to estimate the approximate costs of producing solar and wind 
energy for various uses in Alberta and to take comparisons with the 
present costs of natural gas and electricity; to consider the possible 
future trends in conventional energy prices and in solar and wind 
energy costs; to evaluate a number of specific applications of solar 
and wind energy that might be relevant to Alberta; and to identify 
areas where improvements in performance may be possible. Among 
the conclusions reached was that the only applications of solar or 
wind energy which appear to be economical under Alberta condi- 
tions at the present time are passive solar heating of buildings, and 
solar or wind generation of electricity at remote sites where elimi- 
nation of refuelling and maintenance costs outweigh the high gener- 
ating costs. It is quite possible that others can be identified; in any 
case, the competitive position of solar and wind energy will pro- 
gressively improve, even if only slowly. The utilization of solar and 
wind energy may be accelerated if equipment and techniques can 
be developed that are particularly suited to Alberta conditions. 28 
refs., 28 figs., 33 tabs. 


32479 (CNRC/E—25714) Solar energy Canada 
March 1986. Rollefson, J.P. (Conseil Tational de Re- 
cherches du Canada, Ottawa, Ontario. Div. de l’Energie). 
May 1986. 64p. (In French). (MICROLOG—87-04621). Na- 
tional Research Council of Canada, Publication Sales and 
Distribution Office, Montreal Road, Ottawa, Ont., Canada 
K1A OR6; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

This report gives an overview of current progress in re- 
search into the exploitation of solar energy in Canada. It includes a 
brief review of solar energy resources. Research activities in the de- 
velopment of passive, active, and photovoltaic systems are de- 
scribed. An economic evaluation of the various techniques, based 
on the Canadian situation, is also presented. Of the three types of 
solar energy systems considered, it is concluded that passive sys- 
tems, in the larger sense of systems based on the use of high-yield 
solar collectors and on the efficacious management of energy use in 
buildings, allow the best response to short and long term Canadian 
energy demand. 31 refs., 26 figs., 2 tabs. 


_— (CONF-870903—Vol.1-Absts., pp 2.5.03) Danish 
solar thermal energy database for heating system design. 
Bason, F. (Silkeborg Community Coll. (Denmark) 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32481 (CONF-870903—Vol.2-Absts., pp 6.6.17) Trends 
and needs in post-graduate solar energy education. McVeigh, 
J.C. (Brighton Polytechnic (UK). Energy Studies). 1987. 
NTIS S Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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$2482 (JSES—8701, PP vp) Transmission of solar radi- 
ation through optical fiber to solar beam ex- 
cited laser. Arashi, Haruo; Kaimai, Atsushi; i 
Mareo. (Tohoku Univ., Sendai, Japan). Dec 1987. (In J 
nese). NTIS (US Sales Only), A09. Order Num 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes the transmission of high density solar 
radiation through optical fiber and application to a solar beam ex- 
cited laser. Input solar beam, rendered a high density through a 
solar collector, is transmitted through optical fiber, and is separated 
into several fluxes. The fluxes of light are introduced into the side 
of a cylindrical laser mirror, where the optical fibres are made up 
into a rectangular form. The transmitted beam, passing through a 
side slit, excites a rod positioned at the centre of the laser. The sep- 
aration of a solar collecting and an oscillating portion serves to in- 
crease the degree of freedom. The core of the optical fiber is com- 
posed of quartz, and a polymer cladding type having a large 
number of apertures. The input end of the fiber is a heat resistant 
air-cladding type. The fibre has a transmission of 93%, which is sat- 
isfactory for use. The optical excitation system is composed of, in 
combination, an elliptically cylindrical laser mirror and a cylindri- 
cal laser mirror, both of which have an internal surface gold-plated 
throughout. The output beam from the fiber is multiple-refracted to 
excite the laser efficiently. When laser beam with lew intensity ex- 
cited by a lamp is made to pass through a crystal of the above exci- 
tation system, the intensity is amplified. It is planned that direct 
laser oscillation is realized by increase of solar radiation intensity. (9 
figs, 5 refs) 


32483 (JSES—8701) Proceedings of the 13th Symposium 
of Japan Solar Energy Society. (Japan Solar Energy Society, 
Tokyo). Dec 1987. 197p. (in Japanese). (CONF-871285—). 
NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This proceedings includes 45 articles related to solar energy. 
Solar radiation and wind condition:7, Photovoltaic power genera- 
tion:8, Heat storage:8, Materials for solar equipment:4, Passive 
solar:3, System evaluation:4, Solar drying:3, Heat pump:4 


32484 (NRC/E—15021977) Solar energy. Cockshutt, 
E.P. (National Research Council of Canada, Ottawa, Ontar- 
io. Div. of Energy). 15 Feb 1977. 14p. (CE—01339). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

This paper presents a review of solar energy in Canada with 
emphasis on solar heating applications. There is sufficient solar 
energy available in all the reasonably populated regions of Canada 
to make it a useful energy resource, but there are unique features of 
climate and geography which necessitate a distinctly Canadian pro- 
gram. Solar heating technology is developing rapidly, but existing 
components and systems need improvement in both durability and 
first-cost. Demonstraiton programs are generating public visibility 
and operating data on solar heating systems, but in no sense pro- 
vide a support program to prospective users. Popular enthusiasm 
for solar heating presently outruns the technical and commercial re- 
alities. Large-scale commercialization of solar heating is expected to 
become eventually a billion-dollar-a-year industry. It will be has- 
tened by a strong technical program and by increasing attention to 
the institutional constraints. Solar energy has applications quite dis- 
tinct from space and water heating, and a vigorous level of scientif- 
ic awareness must be maintained in conversion processes. Direct 
conversion processes are likely to achieve commercialization some 
considerable time after solar heating. 4 figs. 
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REFER ALSO TO CITATION(S) 32835, 32851, 33166, 33247 


32485 (CONF-870903—Vol.1-Absts., pp 1.3.15) Energet- 
ic relevance of solar spectral variation on solar cell short cir- 
cuit current. Kohtala, J.; Hennies, M.; Wilson, H.R. (Fraun- 
hofer-Institut fuer Solare Energiesysteme (ISE), aie on im 
Breisgau (Germany, F.R.)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32486 (CONF-870903—Vol.1-Absts., pp 2.2.22) Collec- 
tor utilizability for instantaneous solar Suehrcke, 
H.; McCormick, P.G. (Western Australia Univ., Nedlands. 
t. of Mechanical Engineering). 1987. NTIS (US Sales 
ly), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32487 (CONF-870903—Vol.1-Absts., pp 2.4.04) Meth- 
ods of improving the radiation uniformity of the VIPAC solar 
simulator. O'Keefe, M.J. (VIPAC Engineers and eg 
Melbourne (Australia)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32488 (CONF-870903—Voi.2-Absts., pp 8.1.01) — 
menting global irradiance from network data. Zelenka, A 
(Swiss Meteorological Inst., Zurich). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


= (CONF-870903—Vol.2-Absts., pp 8:1.02) Compu- 
of cumulative 


utilizability from frequency curves. 
Miguel, A.H. de; Bilbao, J.A. (Valladolid Univ. (Spain). 
oon de Fisica Aplicada 1). 1987. NTIS (US Sales Only), 
A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32490 (CONF-870903—Vol.2-Absts., pp 8.1.03) Future 
Gieiies ad: tehteene tadintiegp. tek, Be King, E. (Ad- 
vanced Environmental Research Group, Cambridge, MA 
(USA)). 1987. NTIS (US Sales Only), PC A99. Order 


Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32491 (CONF-870903—Vol.2-Absts., pp 8.3.02) ‘solar’ 
model to “— hourly solar radiation on slopes. Laforgia, 
D.; Mappa, G. (Bari Univ. (Italy). Ist. di Macchine ed Ener- 
getica). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32492 (CONF-870903—Vol.2-Absts.,. pp 9.1.01) Model 
for the geometry of cloudy skies. Rosen, M.A.; Hooper, F.C. 
(Ryerson Polytechnical Inst., Toronto, Ontario Canada). 
Dept. of Mechanical Engi ; Toronto Univ., Ontario 
(Canada). Dept. of Mechanical Engineering). 1987. NTIS 
ne Sales Only), PC A99. Order Number DE88770197/ 


ean International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32493 (CONF-870903—Vol.2-Absts., pp 9.1.02) Calibra- 
tion of the three discrete radiance components model. Rosen, 
M.A.; Hooper, F.C. (Ryerson Polytechnical Inst., Toronto, 
Ontario (Canada). Dept. of Mechanical g; Toron- 
to Univ., Ontario (Canada). t. of Mechanical Engineer- 
ing). 1987. NTIS (US Sales 'y), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32494 (CONF-870903—Vol.2-Absts., pp 9.1.03) Investi- 
The relation 


F.C.; Rosen, M.A. (Toronto Univ., Ontario (Canada). 
of Mechanical Engineering; Ryerson Polytechnical Inst, 
Toronto, Ontario (Canada). t. of Mechanical - 
ing). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 9.1.04) Stochas- 
tic modelling of the angular distribution of the diffuse radi- 
ance. Siala, F.M.F.; Hooper, F.C. (Toronto Univ., Ontario 
(Canada)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32496 (CONF-870903—Vol.2-Absts., pp 9.1.05) Mean 
sky radiance in an urban atmosphere. Brunger, A.P.; 
Hooper, F.C. (Waterloo Univ., Ontario (Canada); Toronto 
Univ., Ontario (Canada)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32497 (CONF-870903—Vol.2-Absts., pp 9.1 a Test of 
the validity of the isotropic model in determining the 

seasonal global radiation on a surface tilted to the south. 
Kudish, A.I.; Ianetz, A. (Ben-Gurion Univ. of the Negev, 


Beersheba (Israel). Dept. of Chemical Engineering; Israel 
Meteorological Service, Bet Dagan. Research and Develop- 
ment Div.). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


edema 2-Absts., pp 9.1.07) Angular 
distribution of global solar radiation on inclined surfaces at 
Baghdad, Iraq. Al-Riahi, M.; Akrawi, A.; Hikmat, S. (Solar 
Energy Research Centre, )). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 9.1.08) Model- 
A simpler version of the Perez 
environmental evaluation. Perez, R.; 
Seals, R.; Stewart, R. (State Univ. of New York, Albany 
(USA). Atmospheric Sciences Research Center). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
32500 Ee eee 2-Absts., pp 9.1.09) Genera- 
tion of daily radiation sequences a modified 
Markov transition matrices. Aguiar, R.; “Collares Pereira. M. 
(Laboratorio Nacional de Enanthatle e Tecnologia Industri- 
al, Lisbon (Portugal). ee de ar Renovaveis). 1987. 
NTIS (US Sales y), Order Number 
DESSTIIST/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32501 (CONF-870903—V ol.2-Absts., pp 9.1.10) Stochas- 
tic variation of hourly solar radiation over the day. Graham, 
V.A.; Hollands, K.G.T.; Unny, T.E. (University of the 
West Indies, St. Augustine (Trinidad); Waterloo Univ., On- 
tario (Canada)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32502 ee aa a pp 9.1.11) Model 
for hourly global irradiation. Jain, P.C.; De Gol, D. (Genoa 
Univ. (Italy). Dipt. di Fisica). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32503 (CONF-870903—Vol.2-Absts., pp 9.1.12) Tech- 
nique for compressing solar radiation data. Munroe, M.M. 
(Federal Univ. of Technology, Owerri (Nigeria)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32504 (CONF-870903—Vol.2-Absts., pp 9.1.13) Deter- 
mination and correlation of C/sub t/ and D/sub d/ factors 
for an industrial location and solar energy applications. Al- 
Ayfari, H.H. (Birmingham Univ. (UK). Dept. of Mechani- 
cal Engineering). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32505 (CONF-870903—Vol.2-Absts., pp 9.1.14) Rela- 
tionship and characteristic distribution of diffuse and total 
solar radiation in Bangkok, Thailand. Janjai, S.; Liengjin- 
dathaworn, S.; Jongruja, P.; Roeksburtr, W. ’(Silpakorn 
Univ., Bangkok (Thailand). Physics Dept.). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32506 (CONF-870903—Vol.2-Absts., pp 9.1.15) Statisti- 
cal comparison of sky radiation models. Gopinathan, K.K. 
(Lesotho Univ., Roma. Dept. of Physics). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32507 Ee ra ace aes pp 9.1.16) Solar 
radiation correlations for very clear skies. Soler, A. (Escuela 
Tecnica Superior de Arquitectura, Madrid ene Dept. de 
Fisica). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 9.1.17) Month- 


Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32509 (CONF-870903—Vol.2-Absts., pp 9.1.18) Solar 
radiation models for the Cameroon. Neba-Fabs, E.N.; 
Norton, B.; Probert, S.D.; McVeigh, J.C. (Cranfield Inst. of 
Tech., Bedford (UK). Solar Energy Technology Centre; 
Brighton Polytechnic (UK). Dept. of Mechanical and Pro- 
duction Engineering). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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$2510 (CONF-870903—Vol.2-Absts., pp 9.1.19) Correla- 
tion of global and diffuse solar radiation components with me- 
teorological data for Zaria in northern Nigeria. Sambo, A.S.; 
Doyle, M.D.C. (Bayero Univ., Kano (Nigeria). Mechanical 
Engineering Dept.). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32511 (CONF-870903—Vol.2-Absts., pp 9.1.20) Corre- 
lating the fraction of possible sunshine to the total cloud 
amount for the purpose of solar radiation prediction. 
Abughres, S.M. (Centre for Solar Energy Studies, Tripoli 
(Libya)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32512 (CONF-870903—Vol.2-Absts., pp 9.1.21) Im- 
proved estimation of solar irradiation. Lloyd, P.B. (Universi- 
ty Coll., Cardiff (UK). Solar Energy Unit). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 









32513 (CONF-870903—Vol.2-Absts., pp 9.1.22) Dura- 
tion graph of solar insolation. Peterson, F. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Heating and Ventila- 
tion). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32514 (CONF-870903—Vol.2-Absts., pp 9.1.23) Local 
station for examination of solar microclimate. Luther, G. 
(Stadt Saarbruecken (Germany, F.R.). Rathaus). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2515 (CONF-870903—Vol.2-Absts., pp 9.2.01) Anoma- 
lies in the solar spectrum as measured in Bahrain. Al-Dallal, 
S.; Zein, M. (Bahrain Univ., Manama. Dept. of Physics). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32516 (CONF-870903—Vol.2-Absts., pp 9.2.02) Influ- 
ence of solar elevation and atmospheric conditions on the 
direct and diffuse photosynthetically active radiation for clear 
skies. Gueymard, C. (Laval Univ., Quebec City (Canada). 
Centre de Specialisation des Cultures Abritees). 1987. NTIS 
oe Sales Only), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32517 (CONF-870903—Vol.2-Absts., pp 9.2.03) Contri- 
bution to the determination of the Angstrom turbidity in trop 
ical countries: Venezuela . Mayer, E.; Djako, T. 

aris-7 Univ., 75 (France). Groupe Energie-Environne- 
ment). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32518 (CONF-870903—Vol.2-Absts., pp 9.2.04) Field 
measurements of the transmission of solar radiation through 
trees. Sattler, M.A.; Sharples, S. (Sheffield Univ. (UK). 
Dept. of Building Science). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32519 (CONF-870903—Vol.2-Absts., pp 9.2.05) — 
mental validation of estimated downward infrared 
ation in Valladolid, Spain. Cachorro, V.E.; Casanova, aL r. 
(Valladolid Univ. mg leg Dept. de Fisica Aplicada 1). 
1987. NTIS (US Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32520 (CONF-870903—Vol.2-Absts., pp 9.2.06) Atmos- 
pheric radiation measurements in Baghdad, Iraq. Al-Riahi, 
M.; Akrawi, A.; Hikmat, S. (Solar Energy Research Centre, 
Baghdad (Iraq)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32521 (CONF-870903—Vol.2-Absts., pp 9.2.07) Photo- 
voltaic resource assessment. Dollard, C. tte River Power 
Authority, Fort Collins, CO (USA)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32522 (CONF-870903—Vol.2-Absts., pp 9.2.09) Real- 
time quality control of irradiation measurements. Hug, G.; 
Picard, P.; Coulibaly, A. (Ecole Nationale Superieure des 
Arts et Industries, 67 - Strasbourg (France)). 1987. NTIS 
- Sales Only), PC A99. Order Number DE88770197/ 
AW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32523 (CONF-870903—Vol.2-Absts., PP 9.2.10) Solar 
and wind energy resource assessment in India. Mani, A. 
(Indian Inst. of Tropical Meteorology, Bangalore). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32524 (CONF-870903— Vol.2-Absts. p 9.2.11) Solar 
assessment, its value and reliability. Dirmhirn, I. (Universi- 
taet fuer Bodenkultur, Vienna (Austria). Inst. fuer Meteoro- 
logie). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32525 (CONF-870903—Vol.2-Absts., pp 9.2.12) Analysis 
and estimation of solar radiation at Futhailia- Iraq. 
Akrawi, A.; Ahmad, A.I.; Rasoul, R.A. (Solar Energy Re- 
search Centre, Baghdad (Iraq); University of Technology, 
Baghdad ; t. of Science). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32526 (CONF-870903—Vol.2-Absts., pp 9.2.13) Solar 
energy potential to Oweinat. Shaltout, M.A.M.; Galal, A.A.; 
Hassen, A.H. (National Research Inst. of Astronomy and 
Geophysics, Cairo (Egypt)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13-Sep 1987). 


32527 (CONF-870903—Vol.2-Absts., pp 9.2.14) Pattern 
of global irradiation in Botswana. Andringa, J. (Botswana 
Univ., Gaborone). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





Cw. «6 


4425 / ERA-13/15 


32528 (CONF-870903—Vol.2-Absts., pp 9.2.15) Solar 
radiation data base for solar installation in southern 
Africa. Muehlenbruch-Tegen, A. Var = Town Univ. (South 
Africa). Energy Research Inst.). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32529 (CONF-870903—Vol.2-Absts., pp 9.2.16) Reia- 
tionship between hourly, daily and monthly global with dif- 
fuse solar radiation components. Sambo, A.S. (Bayero Univ., 
Kano (Nigeria). Mechanical Engineering Dept.). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32530 (CONF-870903—Vol.2-Absts., pp 9.2.17) Solar 
microclimate of the upper Rhine valley. Hug, G.; Picard, P.; 
Siegrist, G. (Ecole Nationale Superieure des Arts et Indus- 
tries, 67 - Strasbourg (France)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(JSES—8701, pp vp) Measurement of horizontal 
solar irradiance in different wavebands by use of spectropyr- 
heliometer. Yoshida, Atsuya; Koike, Tomohisa. (Kyoto 
Univ., Kyoto, Japan). Dec 1987. (In Japanese). NTIS (US 
Sales Only), PC A0O9. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Global and diffuse horizontal solar irradiance was continu- 
ously measured in the six wavebands with a spectropyrheliometer 
having a cutoff filter, and with an ordinary p . The ob- 
tained date wend Gleciessed Shoe Ce Vendpeias of tab Glteas/gateel 
solar irradiance ratio, solar altitude, and seasonal variations. Fur- 
ther, the model calculation, and the observations at the other obser- 
vation sites were examined: The measurement was carried out on 
the roof of the building of Engineering Faculty of Kyoto Universi- 
ty, from November, 10, 1987. The relationship of the energy ratio 
in the 0.395 - 0.495 um waveband to the solar altitude and the dif- 
fusion light ratio was clarified. Based on the analysis of the meas- 
urements, in some of the observation cases, the direct and the dif- 
fuse components of the energy amounts in the wavebands were de- 
termined. (6 figs, 1 tab, 9 refs) 


(JSES—8701, pp vp) Influence of direct-diffuse 
f horizontal 


Kikuchihara, Hidekazu. (Japan iati 
Tokyo, Japan). Dec 1987. (In Japanese). NTIS (US Sales 
Only), A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Solar tion energy is estimated for various solar energy 
utilization techniques. A horizontal plane solar radiation is separat- 
ed into a direct radiation and a diffuse radiation component (direct- 
diffuse resolution). For this purpose, the diffuse solar radiation is es- 
timated by multiplying a horizontal plane solar radiation by an esti- 
mated diffuse ratio. The horizontal plane solar radiation is deter- 
mined by subtracting the estimated diffuse solar radiation from the 
horizontal plane solar radiation. This paper describes the examina- 
tion results of influence of the error in direct-diffuse resolution onto 
estimated inclination solar radiation by simulation. The error be- 
tween an estimate obtained by using a month-average diffuse solar 
radiation model and the measurement value is 7%. A model for es- 
timating inclination solar radiation was prepared, based on the eval- 
uation of the Tsukuba experimental data. Generally, the error be- 
tween an inclination solar radiation estimate and the measurement 
value, caused by the error between a diffuse solar radiation estimat- 
ed from the horizontal plane solar radiation and the measurement 
value, is relatively small. However, for an inclination having a 
large incline, facing the south, and in winter, the above error is 
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almost the same as that of the estimated diffuse solar radiation. (4 
figs, 7 refs) 


32533 (JSES—8701, pp vp) Azimuth and incline of incli- 
nation solar radiation in Faas Yoshida, Sakumatsu; Kiku- 
chihara, Hidekazu. (Japan Weather Association, Ear 
Japan). Dec 1987. (In Japanese). NTIS (US Sales Only), PC 
A09. Order Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Month and year average inclination solar radiation energies 
observed at the 225 sites in Japan (azimuth 0° (south) -90°, every 
15% incline 0° - 90°, every 10°) were estimated, based on the mete- 
orological data on sunshine time and so on, by using various mathe- 
matical models for estimation. The objective time for the estimation 
is a meteorological average year for the 30 years from 1951 - 1980. 
It was determined that the error of the month-average inclination 
solar radiation estimate is about 55, except for inclination radiations 
at particular azimuths and altitudes. Generally, the azimuth depend- 
ence of an inclination solar radiation energy is significantly large in 
winter, but is less in summer. The incline dependence is consider- 
ably large all the seasons. The inclination solar radiation is a sum of 
three components, that is, direct, diffuse and ground-reflecting com- 
ponents. The ratios of the components to each other are changed, 
depending on the azimuth and incline of an inclination, the seasons, 
and meteorological position. Generally, in summer, the direct com- 
ponent is dominant as compared with the diffuse component. The 
opposite is true in winter. (4 figs, 1 tab, 10 refs) 


32534 as pp VP) Optimum incline of inclina- 
tion solar radiation in Japan. Yoshida, Sakumatsu; Kikuchi- 
hara, Hidekazu. (Japan Weather Association, Tokyo, Japan). 
Dec 1987. (In Japanese). NTIS (US Sales Only), PC A09. 
Order Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes the examination result of the optimum 
incline and characteristics of inclination solar radiation energy in 
Japan. The difference between a year optimum incline, where solar 
radiation energy received on an inclination is maximal in a year, 
and latitude was determined, and shown in a national map. The ob- 
tained differences are considerably diverse, that is, 2°- 14°, depend- 
ing on the observation sites. Generally, the difference between the 
incline and the latitude is large on the Japanese Sea side, and is 
small on the Pacific side. A main cause for this difference lies in 
climate on both sides. A month optimum incline, and the ratio of a 
solar radiation energy at the month optimum incline (A) to a solar 
radiation energy at a year optimum incline (B) were determined. 
The month optimum incline is maximal in December or January, 
and is minimal in June. The ratio (A)/(B), that is the effect of a 
variable-angle inclination, is large in summer and winter. As for the 
seasonal variation in the ratio of an inclination solar radiation 
energy at the year optimum incline (a stationary inclination) to a 
horizontal plane solar radiation energy, the ratio is significantly 
large in winter, but is smaller than 1 in summer. (8 figs, 2 refs) 


32535 (JSES—8701, pp vp) Measurement of horizontal 
plane solar radiation in different wavelength bands. Baba, 
Hiroshi; Kanayama, Kimio. (Kitami Inst. of Technology, 
Kitami, ny Dec 1987. (In Japanese). NTIS (US Sales 
Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

For development of solar energy utilization technique, hori- 
zontal plane solar radiation energies in different wavelength bands 
were observed for three years of 1984 to 1986. There was found a 
tendency that the solar radiation measurements are concentrated 
within the range of 5 - 15 MJ/m?d. For estimation of a horizontal 
plane solar radiation energy in different wavelength bands, using a 
clear sky factor, a correlation formula where a non-dimensional 
clear sky factor is used for a horizontal plane solar radiation energy 
was obtained. On the other hand, for revelation of the characteris- 
tics of horizontal solar radiation, horizontal plane solar radiation en- 
ergies in different wavelength bands at various solar altitudes, and 
day horizontal radiation energies were calculated by using the Bird 
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solar radiation spectrum model. Solar altitude exerts a greatest in- 
fluence onto direct solar radiation spectra in the wavelength band 
of 0.3 - 0.7 ym, particularly about 0.5 pm where the energy density 
is highest in the spectrum distribution. The most damping in hori- 
zontal solar radiation energy is shown in the wavelength band of 
0.305 - 0.395 ym. The next wavelength band in damping degree is 
0.395 - 0.715 jam. (8 figs, 1 tab, 5 refs) 


32536 (JSES—8701, pp yp) Indication of characteristics 
of solar radiation time period for use in solar thermal power 
generation project. Terada, Koichiro. (Electrotechnical Lab., 
Ibaraki, Japan). Dec 1987. (In Japanese). NTIS (US Sales 
Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 


Sentero O DSO 

is assumed that the electric energy generated by a solar 
a SP power plant is abbreviately calculated by using the data on 
direct solar radiation energy and the characteristics of the radiation 
energy. Based on the assumption, the data processing (threshold 
energy 0.35 kWh/m2h) of direct solar radiation energy recorded at 
different sites has been conducted. The distribution of solar radi- 
ation energy when the direct solar radiation time period is 7.0 or 
longer was tabulated. Examination was made on numerical values 
(numerical values to divide the state of solar radiation time period 
which stands for the characteristics) of solar radiation time period. 
The characteristics of solar radiation time period can be determined 
by observing solar radiation time periods with the present rotary 
pyrheliometers and processing the data with a logic circuit. Three 
types of numerical-value, one, two, and three figures, of which the 
numbers present a division of a time period and stand for the state 
of solar radiation time period, are suggested. The array of the num- 
bers apparently represents the relation of a time period to the pre- 
ceding and the succeeding time period, and a solar radiation time 
period. This indication is an ideal expression of the state of solar 
radiation time period. Three types of apparatus utilizing the above 
principle are to be manufactured and used for one year meteorogi- 
cal observation. (3 figs, 4 tabs, 4 refs) 


the ITRA-workshop at the University of Maryland, 12-14 
March 1986. Fischer, H.; Clarmann, T. v.; Anderson, G.P.; 
Clough, S.A.; Kneizys, F.X.; Coffey, M.T.; Goldman, A. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Meteorologie und Klimaforschung; Kern- 
forschungszentrum Kar! e G.m.b.H. BS geo (USA) 
Air Force Geophysics Lab., ” Heaicom APD 

National Center for Atmospheric Research, Boulds, CO 
(USA); Denver Univ., CO (USA)). Feb 1988. 82p. NTIS 
A Sales Only), PC A0S. Order Number DES 753221/ 


An Intercomparison of Transmittance and Radiance Algo- 
rithms (ITRA) Workshop took place at the University of Maryland 
in March 1986. The limb subgroup participants compared the re- 
sults of their different line-by-line computer codes which were ap- 
plied on various limb sounding cases. Frequently, the calculated 
spectra and integral values agreed very well. But, in some cases 
considerable ¢' icrepancies have been identified which are due to: 
wings, the consideration of lines outside:the given spectral interval 
and the handling of the spectral sampling function. When identical 
spectroscopic constraints were provided, including line shape and 
procedures for defining line cutoff, the agreement of the results was 
improved significantly. 


1403 Economics 


solar energy systems. (Can 
Group Ltd., Willowdale, Ontario (Canada)). May 1983. vp. 
(CE—01 106). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 
The Ontario Ministry of Energy is faced with the problem 
of allocating limited financial and staff resources among a large 
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number and variety of solar programs and projects. The task is 
made especially difficult by several factors. The range of relevant 
activities spans everything from basic research, through innovation, 
development and demonstration to commercialization. Many eco- 
nomic sectors are involved including residential, commercial, indus- 
trial, agricultural and financial; diverse skills, organizations and in- 
terest must be considered from design, engineering and manufactur- 
ing to finance and . An additional complicating factor is 
the combination of a sluggish economy and 2 decline in world oil 
prices which presently detract from the competitiveness of solar 
technologies. This manual provides the Ministry with a systematic 
approach to program and project planning and evaluation. It ‘= 
a detailed account of technology innovation and diffusion, describ- 

ing the stages a technology must pass through in order to achieve 
commercial success. A planning model, with the focus clearly on 
solar energy, is set out which features analysis of gaps between 
forecasted and expected solar contribution, background assessment 
of external influences and Ministry resources, the technology deliv- 
ery system, the solar industry and market, and the identification and 
coordination of options for the Ministry leading to a review of its 
solar program portfolios. Each step of the planning model includes 
an example of application for packaged solar domestic water heat- 
ing systems. The manual is completed by a set of appendices and 
glossary. 73 refs., 33 figs., 23 tabs. 


32539 (VU—EMR31121977) United States government 
policies to accelerate the growth of solar manufacturing: im- 

for Canada. Foster, H.D.; Sewell, W.R.D. (Victo- 
ria Univ., British Columbia (Canada)). 31 Dec 1977. 223p. 
(CE—01241). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The solar manufacturing industry in the United Stated has 
been doubling in size every nine months since 1974. Despite the 
losses recorded by most companies in the solar manufacturing field, 
optimism is very high and private investment in research and devel- 
opment and manufacturing capacity is growing rapidly. Belief in 
the future profitability of the industy largely due to a policy of ac- 
celerating the diffusion of solar heating and cooling as an aid to- 
wards energy self-sufficiency. Nineteen policy options have been 
considered at the federal level. The most important-implemented to 
date have been grants and subsidies to solar builders, government 
procurement and support of a very active research and develop- 
ment effort. In addition to this federal drive, all but three states 
have passed or are considering supportive solar legislation. The 
government-subsidized growth of the solar manufacturing industry 
in the USA has many implications for Canada. At this stage the Ca- 
nadian tariff is unlikely to protect the home market, unless Canadi- 
an manufacturers have reached a similar stage of maturity. This is 
very improbable unless the industry receives comparable federal 
and provincial support. A variety of policy options still exist for the 
Canadian federal government. A critical first step is the definition 
of primary goals. It is crucial to decide whether rapid solar diffu- 
sion, or the development of a viable Canadian solar manufacturing 
industry, is of paramount importance. Other policies can only logi- 
cally follow after this initial decision. 157 refs., 19 figs., 11 tabs. 


1404 Environmental, Legal, And Institutional Aspects 
REFER ALSO TO CITATION(S) 32538, 33772, 34928 


32540 (CSIA—8311) Canadian solar export market study. 
Export policy recommendations. (Canadian Solar Industries 
Association, Inc., Ottawa, Ontario). Nov 1983. 27p. (CE— 
01105). CANMET /TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KiA 0GI; 
$0.34CAN per page, $3.40 CAN minimum. 

This report outlines policies and recommendations on the 
export of Canadian solar equipment and technology, with a view 
toward stimulating the domestic solar industry. The current picture 
is of an industry which is relatively small, operates in a competitive 
domestic market with low profit margins, and needs assistance in 
order to break into the world market. A number of recommenda- 
tions are therefore made on the main thrust of industry and govern- 
ment solar export development activities. An export development 
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program is described which includes a strategy of concentrating on 
a limited number of product lines, namely: low-temperature solar 
— systems for recreational applications, integrated residential 

water heating systems, prepackaged commercial water heating sys- 
tems, and industrial pre-heat systems. It is also recommended that 
this strategy be directed only at a limited number of target coun- 
tries where the market justifies such activity. Market research, 
international cooperation agreements, promotional services, and 
proper export organization are also needed. 


$2541 (VU—EMR31121977) United States 


Supporting 
H.D.; Sewell, W.R.D. (Victoria Univ., British Columbia 
(Canada). 31 Dec 1977. 110p. (CE—01480). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This document contains the text of the Solar Energy Re- 
search, Development, and Demonstration Act of 1974, a summary 
of US state legislation (1974-1977) relating to solar energy imple- 
mentation, such as financial incentives and standards, a directory of 
solar equipment manufacurers in the U.S.A., and lists of solar heat- 
ing/cooling research and development contracts and demonstration 
programs (1976). 
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REFER ALSO TO CITATION(S) 32393, 32394, 32395, 32395, 32412, 32415, 
32417, 32424, 32425, 32426, 32428, 32429, 32431, 32433, 32434, 32450, 32454, 
32463, 32464, 32485, 33014, 33014, 33753, 33754, 33874, 33876, 33879, 34153, 
34271, 34935, 34937, 34987 


ey urces, 
1978. 55p. (CE—01252). CANMET/TID, 
Energy, Mines and sources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Specific objectives included in the scope of this study were: 
a analysis of Alberta’s wood resources (sawmill residues and bio- 
mass, predominantly poplar) to determine the wood energy/chemi- 
cal potential, the determination of the most promising Alberta loca- 
tions for wood-based energy/chemical plants, the detemination of 
which of the many wood energy/chemical developments currently 
under consideration might be feasible in Alberta and therefore war- 
rant further development work, and the determination of the 
energy cost likely necessary to make currently uneconomic devel- 
opments viable. It was concluded that mill residues have potential 
as a source of both energy and chemicals, but on a small scale. 
Large-scale plants based on poplar alone or poplar and mill resi- 
dues are not economic in Alberta. Roundwood is more valuable in 
its traditional uses. If the poplar resource is to become a competi- 
tive source of energy and chemicals, the cost of harvesting and 
transport must be reduced by 70 to 80%. Such a reduction would 
require an entirely different approach to harvesting, probably using 
machinery of the size and cost of large mining draglines or bucket- 
wheel excavators, as well as novel conveying techniques. Gasifica- 
tion of mill residues to provide fuel or synthesis gas for subsequent 
production of chemicals has merit, but present technology requires 
considerable development. Mill residues have significant potential 
as an economic energy source for wood product complexes, either 
to produce process steam or wood gas to substitute for natural gas. 
96 refs., 9 figs., 42 tabs. 


32543 nant 85-88) eee and culti- 
vation of Camm axmatinivads for an energy crop. Bil- 
lingsley, P. “SeaRooe Energy Ltd., Orton, Ont. Canada). Jul 
1983. Agriculture Canada, Ottawa, Ontario, Research 
Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy contractors review workshop; 
Toronto, Canada op Sep 1982). 

A research program is outlined which has as an objective to 
commercialize Jerusalem artichoke as an energy crop. By develop- 
ing and building the specific equipment nécessary to produce this 
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crop, it is intended to grow about 130 acres in Ontario. During that 
time, the growing practices necessary to maximize the yields of this 
crop will be determined. In addition, there will be an energy input 
evaluation and a report on the economics of production. 


= SE ne 78-84) Assessment of ew. 
crop for fosls and industrial oils. Crai 
Baereeach, Saskatoon, Sask., Canada). Jul 1983. Acie: 
ture Canada, Ottawa, Ontario, Research Branch. (CE— 
01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

The objective of this project was to evaluate Lunaria, a po- 
tentially high-yielding vegatable oil crop, as a renewable source of 
fuel and/or industrial oils, to ascertain the quantity and properties 
of the extractable seed oil, the properties of the solvent-extracted 
seed meal and to establish field trials to increase the seed stock and 
to make an initial assessment of the agronomic properties of the 
plant. The tables and calculations is this report show the tremen- 
dous potential for Lunaria as either a farm based diesel fuel extend- 
er or as an industrial raw material. If a production potential of only 
50% of that reported in the literature is assumed this would result 
in either a doubling of the economic return to the farmer for the 
crop as an industrial oil, or a dramatic reduction in the land base 
required for the production of the entire farm's liquid fuel needs. 
Further evaluation of this as a novel oil seed crop will have to 
await the results of yield trials. 2 refs., 3 tabs. 


32545 (AC/R—1462, pp 52-68) Assessment of the poten- 
tial of growing unconventional 


1983. Agriculture Canada, Ottawa, Ontario, Research 
Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

Research is described on the selection and processing of 
crops to produce liquid fuels from marginal lands. Forage crops 
have been given considerable emphasis both in the production and 
processing aspects of the project. Agronomic experiments on un- 
conventional crops (Jerusalem artichoke, kochia, fodder beets) in 
1981 were mainly concerned with learning how to grow the crops 
and control weeds, particularly on saline soils, and did not yield 
useful yield data. In 1982 much better stands of crops have been 
obtained and yield data is now being obtained. Other crops being 
grown on saline soils include a large number of selections of slen- 
der wheat grass. Comparisons are being made with more conven- 
tional forages such as alfalfa and sweet clover, cereals and pulse 
crops (for crop residue processing) and certain oilseeds (canola, 
mustard and sunflower) for comparison with yields of vegetable 
oils as diesel fuel additives. Processing of forages has revealed that 


sults indicate that use of this enzyme system can result in quite high 
recovery of soluble and insoluble protein; the enzyme system ap- 
pears more promising as a protein isolation method than more con- 
ventional forage protein recovery systems. 14 refs., 2 figs., 3 tabs. 


32546 (AC/R—1462, pp 46-51) Rye-corn 
Daynard, 


sequences for 
biomass production. T.B. (Guelph Univ., Ont. 
Canada). Jul 1983. Agriculture Canada, Ottawa, Ontario, 
Research Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

Kye and corn could serve well as sources of biomass energy 
in Ontario and more-favourable climatic regions in the rest of 
Canada. Rye is very winter hardy and both species are more pro- 
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ductive on marginal soils (i.c., too wet or dry) than many other 
crops. To investigate this energy source, a tillage and crop rotation 
research program has been conducted involving an annual schedule 
of more than 20 field experiments located on five soil types. Early 
results indicate that the requirement for tillage before planting is 
very dependent upon the previous cropping patterns. A two-crop 
sequence of winter rye and corn would seem ideal for biomass pro- 
duction with respective planting and harvesting dates occurring in 
mid September and about June 1. In addition to high yield, the se- 
quence could have many advantages including two periods of bio- 
mass supply rather than one as with many crop progams, protection 
against soil erosion during late autumn and spring, use of existing 
technology for crop managment, and improved soil structure for 
corn which should stimulate its yield. On the negative side, the 
two-crop, reduced-tillage program could introduce potential prob- 
lems in weed control (including control of volunteer rye in corn), 
insect control, and fertility management. The program should result 
in an increase in percent soil organic matter and this, plus the high 
biomass yields, could increase the requirement for nitrogen. 


32547 (AC/R—1462) Proceedings of the Energy, Re- 
search and Development in Agriculture and Food Liquid 
Fuels and Energy Crops Contractors Review Workshop. 
Hayes, R.D. (Agriculture Canada, Ottawa, Ontario. Re- 
search Branch). Jul 1983. 255p. (CE—01274; CONF- 
8209309—). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
> Canada (22 Sep 1982). 

A workshop was conducted by the Canadian agency in- 
volved with agricultural energy production and use. Topics cov- 
ered include energy crops, production of liquid fuels (alcohol and 
hydrocarbon) from agricultural processes, and agricultural uses of 
those fuels. Separate abstracts have been prepared for 27 papers 
from this wokshop. 


32548 (AC/R—1463) Availability of crop cellulosics for 
ethanol production. Hayes, R.D. (Agriculture Canada, 
Ottawa, Ontario. Research Branch). Oct 1982. 2lp. (CE— 
01382; CONF-8210189—). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

From International symposium on ethanol from biomass; 
Winnipeg, Canada (13 Oct 1982). 

Past estimates of cellulosic resources available from Canadi- 
an agriculture totalled over 23 million tonnes of cereal grain straw 
and corn stover residues surplus to soil and animal requirements. A 
new much reduced estimate, based on four detailed regional studies 
that also include previously unassessed resources such as chaff, oil- 
seed hulls, and food processing wastes, is suggested. Eleven million 
tonnes are currently available from all residue sources for energy 
conversion by different processes. Only five million tonnes are 
identified as potentially usable in ethanol production plants were 
they to be constructed. Additional resource opportunities may 
become available in future from currently underutilized land, espe- 
cially saline soils, novel processing techniques of conventional 
grains and forages, innovative cropping systems that may increase 
the yield of agricultural biomass, and new food/feed/fuel (i.e. 
multi-purpose) crops such as kochia, milkweed, and Jerusalem arti- 
choke. 27 refs., 1 fig., 1 tab. 


32549 (ACIR—1180) Energy in agriculture. Le Roux, 
EJ. (Agriculture Canada, Ottawa, Ontario. Research 
Branch). Feb 1980. 24p. (CE—01107). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St. 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Agriculture is an important component of Canadian energy 
policy. There are many opportunities for both the production of 
energy from agricultural processes and the conservation of energy 
in agricultural production. These opportunities, as well as current 
practices and research in progress, are outlined in this report. 
Energy sources in agriculture include biomass (straw and other res- 
idues), methane production from manure, and oil and alcohol from 
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crops. Alternate energy sources such as solar and wind power con- 
serve conventional resources, and additional conservation opportu- 
nities exist in the use of greenhouses, waste heat and energy-effi- 
cient farming processes. Research programs and possible trends are 
outlined. 10 figs., 3 tabs. 


32550 (BCR—ENFOR061983) Study of biomass feed- 
stocks from poplar wood using supercritical fluids. McDon- 
ald, E.C.; Bennet, B.; Howard, J. (B.C. Research, Vancou- 
ver (Canada)). Jun 1983. 36p. (CE—01430). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Pretreatment of poplar wood with either sulfur dioxide or 
ammonia prior to enzymatic hydrolysis gave substantial inceases in 
the yields of reducing sugars. As a result of chemical modification 
to the wood lignin-carbohydrate association, yields of up to 55% 
were achieved at pressures below the critical pressures of these 
gases. Pretreatment with ammonia or sulfur dioxide in their super- 
critical states neither increased the yields of sugars nor decreased to 
contact times. Enzymatic hydrolysis of ammonia and sulfur dioxide 
pretreated woods gave yields of 40% glucose. Sulfur dioxide pre- 
treated wood gave an additional yield of 15% reducing sugars re- 
sulting from acid hydrolysis of the wood. Sulfur dioxide and ammo- 
nia pretreatments appear to offer alternatives to steam explosion 
which is currently being given serious consideration as a commer- 
cial pretreatment process. Pretreatment with supercritical propane 
achieved a modest increase in the yield of reducing sugars obtained 
by enzymatic hydrolysis of polar wood. Supercritical carbon diox- 
ide and ethylene pretreatments did not increase the accessiblility of 
carbohydrates to enzymatic hydrolysis. Acetylation of an ammonia 
pretreated wood gave a cellulose acetate yield of 80%, almost 
double that obtained from untreated poplar wood. 10 refs., 3 figs., 9 
tabs. 


32551 (BN—ENFORP191) Harvesting forest biomass as 

an alternate fuel. (Bowater Newfoundland. Ltd., Corner 
Brook (Canada)). Jun 1982. 64p. (CE—01209). “CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This is a preliminary report on trials conducted utilizing 
forest biomass as an alternative fuel. The results are for a specific 
harvesting system and for procurement of forest biomass during 
summer-fall conditions. Based on the information generated from 
the initial forest biomass harvesting and burning experience, har- 
vesting and burning of hardwood chips is better than a break-even 
operation at Bowater Newfoundland. The operation is capable of 
profitably replacing oil; as oil prices increase, the profit margin 
should increase. Mixing hardwood chips with bark increases the 
overall boiler efficiency and steam production. The cost of harvest- 
ing biomass over the three and one half month trial was $38.17 per 
green ton. This cost includes start-up costs and high chipper rental. 
At present capacity levels, cost could be reduced to $26-$28 per 
green ton if the chipper was charged off on a depreciated basis and 
start-up costs are excluded. Production from the system can be in- 
creased and costs reduced further by the addition of two more skid- 
ders and two trucks. However, both of those changes require large 
capital expenditures to handle the increased tonnage of chips that 
cannot be justified at present. Oil prices would have to increase sig- 
nificantly and more experience is necessary in biomass harvesting 
before such expenditures can be considered.. The only negative 
aspect of the trials to date is an increase in air pollution. The forest 
management benefits of biomass harvesting appear to be positive 
but no value has as yet been assessed. 18 figs., 19 tabs. 
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32552 (BU/F—PIX60EF) Whole-tree harvest nutrient re- 
lationships: a bilbiography. Kimmins, J.P.; Binkley, D.; Cha- 
tarpaul, L.; de Catanzaro, J. (British Columbia Univ., Van- 
couver (Canada). Faculty of Forestry; Duke Univ. Ns 
Durham, NC (USA). School of Forestry and Environmen- 
tal Studies; Institut Forestier National de Petawawa, Chalk 
River, Ontario (Canada); Toronto Univ., Ontario (Canada). 
Faculty of Forestry). 1985. 377p. (CE—01288). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The scientific literature focusing on nutrient cycling in tem- 
perate forests has expanded tremendously in the past two decades. 
Scientists, students, and forest managers face a monumental chal- 
lenge in keeping up with this literature. This challenge has been ad- 
dressed by compiling an exhaustive bibliography of several thou- 
sand references arranged by major nutrient cycling categories. This 
bibliography is aimed at facilitating research and application of nu- 
trient cycling concerns in forest productivity by providing a central 
source for entry into the vast literature. Two major sources were 
used for entries: computerized abstract services and lists of cited lit- 
erature. The last computer search was in July 1982; thus the bibli- 
ography contains only a few entries more recent than 1981. The en- 
tries are organized by four subject categories: nutrient cycling, bio- 
mass, nutrient content of biomass, and computer simulation models. 
Subdivisions of these main categories allow more specific searches. 


32553 (CFS/SFQ—LAUX62E) Biomass 

tions for twelve commercial species in Quebec. Ouellet, D. 
echman Ltd., Calgary, Alberta (Canada)). 1983. 34p. 

(CE—01127). CANMET/TID, Energy, Mines and Re- 

sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 

0G1; $0.34CAN per page, $3.40 CAN minimum. 

Biomass prediction equations were constructed for twelve 
commercial species from sampling conducted throughout Quebec. 
The coniferous species studied include eastern white pine (Pinus 
strobus L.), red pine (Pinus: resinosa Ait.), jack pine (Pinus bank- 
siana Lamb.), balsam fir (Abies balsamea (L.) Mill.), white spruce 
(Picea glauca (Monench) Voss), red spruce (Picea rubens Sarg.), 
and tamarack (Larix laricina (Du Roi) Koch.). The deciduous spe- 
cies are trembling aspen (Populus tremuloides Michx.), yellow 
birch (Betula alleghaniensis Britt.), white birch (Betula papyrifera 
Marsh.), sugar maple (Acer saccharum Marsh.), and red maple 
(Acer rubrum L.). The equations are designed to predict the green 
and ovendry masses of the total above-ground tree, the stem, the 
merchantable system, the wood and the bark of the merchantable 
stem, and the crown. The equations use the diameter at breast 
height and the total height as predictors. 13 refs., 3 figs., 12 tabs. 


32554 (CFS/SJIN—NX213) Tree mass equations for 
common species of Newfoundland. Lavigne, M.B. (Canadian 
Forestry Service, St. John’s, Newfoundland). 1982. 40p. 
(CE—01265). CANMET/TID, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Three mass equations were prepared for species that are 
common to the island of Newfoundland. Equations are suitable for 
use in place of volume equations for the province, when estimates 
of tree mass are required. Seven tree species were sampled for 
above-ground mass. These species were balsam fir, black spruce, 
white spruce, white and yellow birches, and tembling aspen. Trees 
smaller than current merchantable standards were measured for 
mass. However, trees shorter than 1.3 m were not sampled. The 
combination of field, laboratory and computation procedures per- 
mitted estimation of oven-dried masses of bole-wood, bole-bark, fo- 
liage and twigs, and branches for each tree. Coefficients of equa- 
tions were estimated by weight and total height. Equations were 
prepared for western, central and eastern Newfoundland. In addi- 
tion, equations applicable to the whole island and useful for more 
general applications were fit by combining regional data. 12 refs., 
23 figs., 7 tabs. 
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32555 (CFS/UB—ENFORBCX279) Characteristics of 
logging residues in the Vancouver forest region, 1981. Man- 
ning, G.H.; Massie, M.R.C. (Canadian Forestry Service, 
Victoria, British Columbia. Pacific Forestry Centre; 
Nawitka Renewable Resource Consultants, Victoria, British 
Columbia (Canada)). 1986. 28p. (CE—01452). CANMET/ 

, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Data from the British Columbia Ministry of Forests Waste 
Survey of 1981 logging were recompiled and analyzed to charac- 
terize logging residue by type of yarding, slope of setting, season of 
logging, and tenure. Compilations were by diameter, length and 
type of material. Average volume per hectare was almost 70 m*. 
There were no significant differences by tenure, but impacts of 
slope, method of yarding and season of logging were evident. Anal- 
ysis of data provided strong guidelines for development of a residue 
recovery strategy. First, recovery should concentrate on material 
already at the landing. This holds true for all tenures, slopes and 
yarding methods. The greatest portion (56%) of material is more 
than 25 cm in diameter and 3 m in length. This is fortunate, as 
present recovery and transport systems tend to favor such size 
classes. 11 refs., 4 figs., 35 tabs. 


32556 (CFS/VBFRC—BX250) Metric single-tree weight 
tables for the Yukon Territory. Manning, G.H.; Massie, 
M.R.C.; Rudd, J. (Canadian Forestry Service, Victoria, 
British Columbia. Pacific Forest Research Centre; Nawitka 
Renewable Resource Consultants, Victoria, British Colum- 
bia (Canada)). 1984. 60p. (CE—01324). CANMET/TID, 

ergy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This study, conducted over the period 1980 to 1982, was de- 
signed to permit the conversion of volume-based forest inventory 
to weight-based total biomass inventory which could then be used 
to assess biomass energy potential in the Yukon. A secondary use 
of the data was to provide estimates of slash loading or fire hazard 
following logging, blowdown, or insect attack. The most useful 
way to present weight data accurately to all users is through 
weight tables. These were calculated through laboratory and field 
studies conducted on 368 white spruce, 302 black spruce, 149 lod- 
gepole pine and 201 trembling aspen sampled from 111 randomly 
selected plots. Weight by component (bark, branches, wood, twigs 
and foliage) and total weight is shown as a function of diameter and 
height. 15 refs., 43 tabs. 


32557 (CONF-860904—4) Photosynthetic water splitting: 
A biotechnological approach to gaseous fuel syn thesis. Green- 
baum, es, M. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A01;1; GPO Dep. Order Number DE88007272/ 
JAW. 

From International gas research conference; Toronto, 
Canada (8 Sep 1986). 

Photosynthesis research in the Chemical Technology Divi- 
sion of Oak Ridge National Laboratory is focused on understanding 
the physicochemical aspects of photosynthesis, with specific appli- 
cation to developing a biotechnological process for production of 
gaseous fuels from renewable inorganic materials. This paper pro- 
vides a general review of photosynthetic water splitting by intact 
microalgae and platinum-modified chloroplasts for the simultaneous 
photoproduction of molecular hydrogen and oxygen. 9 refs. 


32558 (CONF-870903—Vol.1-Absts.) ISES solar world 
congress 1987: Advances in solar energy technology. Book of 
abstracts. Vol. 1. (International Solar Energy Society, Dues- 
seldorf (Germany, F.R.). German Section). 1987. 540p. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 

on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 

Vol. 1 of the book of abstracts contains 513 abstracts of the 
following fields: Field 1: Photovoltaic energy (118 abstracts). Field 
2: Solar thermal energy conversion (362 abstracts). Field 3: Wind 
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energy (37 abstracts). For 506 abstracts a separate subject analysis 
has been carried out. 





32559 (CONF-870903—Vol.1-Absts., pp 1.W1.01) Pro- 
duction methods for mono- and multicrystalline silicon. Sirtl, 
E. (Heliotronic’ Forschungs- und Entwicklungsgesellschaft 
fuer Solarzellen-Grundstoffe m.b.H., ee (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32560 (CONF-870903—Vol.1-Absts., pp 1.W1.02) 
Actual development of crystalline Si cells and their technical 
status in production lines. Wolf, M. (Pennsylvania Univ., 
Philadelphia (USA)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32561 (CONF-870903—Vol.1-Absts., pp 1.W1.03) Fabri- 
cation and production costs of solar cells and solar genera- 
tors. Fabre, E. (Photowatt International S.A., 92 - Rueil 
Malmaison (France)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32562 (CONF-870903—Vol.1-Absts., pp 1.W2.01) Tech- 
nical status of amorphous 
Makoto. (Tokyo Inst. of Tech. (Japan). 
and Electronic Engineering). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32563 (CONF-870903—Vol.1-Absts., pp 1.W3.01) 
Design aspects of photovoltaic energy supply systems - 
ferent applications. Starr, M.R. 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32564 (CONF-870903—Vol.1-Absts., pp 1.W3.02) 
World-wide applications for photovoltaic energy supply sys- 
tems. Schmidt, E. (AEG-Telefunken Anlagentechnik, Wedel 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32565 (CONF-870903—Vol.1-Absts., pp 1.1.01) Promis- 
ing method for producing polycrystalline silicon solar cells. 
You Hongxing; Wang Mengshi; Liu Guangting; Jian Yao- 
guan. (Nanjing Inst. of Tech. (China). Electronic Engineer- 
ing Dept.). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32566 (CONF-870903—Vol.1-Absts., pp 1.1.02) Fabrica- 
tion and analysis of high efficiency silicon solar cells. Jia 
Quanxi; Zhang Shengliang; Liu Xinming; Liu Enke. (Xian 
Jiaotong Univ. (China). Dept. of Electronic Engineering). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32567 (CONF-870903—Vol.1-Absts., pp 1.1.03) Per- 

formance-improvements .of a laboratory- fabricated silicon 
solar cell. M.R.I. (Tanta Univ. Egypd. Dept. of 
A23.. Order 


Physics). 1987. NTIS (US Sales Only), PC 
Number DE88770209/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





32568 (CONF-870903—Vol.1-Absts., pp 1.1.04) Fabrica- 
tion and characterization of MONP silicon solar cell. Stojan- 


ovic, M.S.; Boreli, F. (Institut za Nuklearne Nauke Boris 
Kidric, Belgrade (Yugoslavia)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32569 (CONF-870903—Vol.1-Absts., pp 1.1.05) Passiva- 
tion of bulk defeets by means of low energy hy drogen implan- 
tation. Lewalski, N.; Schindler, R.; Voss, B. 1987. NTIS 
(US Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32570 (CONF-870903—Vol.1-Absts., pp 1.1.06) All-im- 
planted large area n* -p-p* silicon solar cells with As:Se antir- 
eflection coating. Ruzinsky, M.; Baratka, S.; Palaj, J.; May, 
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cells, Chaudhuri, S.; Pal, A.K. (Indian Association for Culti- 
vation of Science, Calcutta). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32578 (CONF-870903— Vol. 1-Absts., feta seb 1.1.14) Fabrica- 
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—_ (CONF-870903—V ol.1-Absts., pp 1.2.11) Study of 

the evaporation parameters of CuCl for fabrication of 
Cw SC4S thin film solar cells. Gordillo, G. (Universidad Na- 
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thin film solar cells, Richter, H.; Hewig, G.H. (Battelle-In- 
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32592 (CONF-870903—Vol.1-Absts., pp 1.2.14) Solution 
grown CdTe thin films. Padam, G.K.; Ghos h, PK. (National 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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NTIS (US Sales Only), PC A23. Order Number 
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From International Solar Energy Society international con- 
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4433 / ERA-13/15 


(CONF-870903—Vol.1-Absts., pp 1.4.01) Photo- 
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London (UK)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 


From International Solar Energy Society international con- 


gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 






(CONF-870903—Vol.1-Absts., pp 14a) — 
voltaic power for seawater desalination by means 
dialysis method. Nishinoiri, K. (Hitachi Ltd., Toke Gupan. 
Energy Development Project Div.). 1987. NTIS (US 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2612 Sy tenia a 1-Absts., BP 1.4.03) Optimi- 
zation of photovoltaic electrolysis. hott, T.; Siegel, 
A. (Deutsche Fonchuaae a Versuchsanstalt fuer Luft- 
und Raumfahrt e.V. (D ), Stu (Germany, F.R.). 
Inst. fuer Technische Thermod: 
Sales Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. coninias (13 Sep 1987). 


32613 SS ee pp 1.5.01) Investi- 
gations on the of solar panel non-identical 
solar cells. Gupta, A.; Kumar, S. (Birla Inst. of Tech. ond 
Science, Pilani (India)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32614 (CONF-870903—Vol.1-Absts., pp 1.5.02) Mis- 
match losses in series/parallel combination of silicon solar 
cell modules, Saha, H.; Bhattacharya, G.; Basu, P.; ene 
jee, D.; Mukherjee, MK. (Kalyani Univ. (india). 
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(France). Station de Bioclimatologie). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32629 (CONF-870903—Vol.2-Absts., pp 5.W1.03) Pro- 
duction of energy carriers in short rotation forestry in 
Sweden. Perttu, K.L. (Swedish Univ. of Agricultural Sci- 
ences, Uppsala. Dept. of Ecology and Environmental Re- 
search). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32630 (CONF-870903—Vol.2-Absts., pp 5.W2.01) Har- 
and storage of biomass, uti- 


power. Keller, P. (Testing Station for Biomass Plants, Hor- 
sens (Denmark)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32631 (CONF-870903—Vol.2-Absts., pp 5.W2.02) Ther- 
mal conversion of biomass in charcoal, pyrolysis oil and gas. 
Brunetti, N. (ENEA, Rome (Italy)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32632 (CONF-870903—Vol.2-Absts., pp 5.W2.03) Bio- 
logical conversion of humid biomass in heat and power. Nyns, 
E.J. (Louvain Univ., Louvain-la-Neuve (Belgium). Unit of 
Bioengineering). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32633 (CONF-870903—Vol.2-Absts., pp 5.W3.01) Heat 
from dry biomass, combustion systems, special problems. 
Lucas, J. (CEMAGREF, 92 - Antony (France)). 1987. (In 
French). NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32634 ee anna pp 5.W3.02) 
Power from biomass via gasification and combustion. Been- 
ackers, A.A.C.M.; Ismail, S. (Rijksuniversiteit Groningen 
(Netherlands). Dept. of Chemical Engineering). 1987. NTIS 
— Only), PC A99. Order Number DE88770197/ 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32635 (CONF-870903—Vol.2-Absts., pp 
Ce ee ee ee eee ee 
New Zealand. Sims, R.E.H. (Massey Univ., ‘wane 
North (New Zealand)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32636 (CONF-870903—Vol.2-Absts, pp 5.W4.01) 
Energy from biomass R and D activities of the of 
the European Communities. Pirrwitz, D. (Commission of the 
European Communities, Brussels (Belgium)). 1987. NTIS 
(US Sales Only), PC A99. Order Number DE88770197/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32637 (CONF-870903—Vol.2-Absts., pp 5.W4.02) Ac- 
tivities in research and demonstration of FAO-CNRE in the 
field of energy from biomass. Kocsis, K. (Food and Agricul- 
ture Organization of the United Nations, Rome (Italy). Re- 
gional Office for Europe). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32638 (CONF-870903—Vol.2-Absts., pp 
Danish experiences with harvesting, storing and application of 
wood in district heating plants operating on a commercial 
basis. Jakobsen, H.H. (Danish Inst. of Forest “Tectmolog 
Frederiksberg). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


5.W4.03) 


32639 CO eer oats pp 5.W4.04) Prac- 
tical application of power generation via gasification of dry 
biomass. - world-wide experience. Kjellstroem, B. (Beijer 
Inst., Stockholm (Sweden)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32640 (CONF-870903—Vol.2-Absts., pp 5.W5.01) Dem- 
onstration projects of the Directorate-General for 
Energy about energy from wood, wood waste, and straw. Fer- 
rero, G.L.; Fabry, R.; Sztal, B. (Commission of the Europe- 
an Communities, Brussels (Belgium). Directorate General 
for Energy). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32641 (CONF-870903—Vol.2-Absts., pp 5.W5.02) Pro- 
duction of energy carriers in agriculture, a chance to diminish 
the problems of agricultural markets in the Europe- 
an Community?. Floyd, W. (Commission of the Euro a 
Communities, Brussels (Belgium). Directorate Gen for 
Agriculture). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32642 (CONF-870903—Vol.2-Absts., pp 5.W5.03) Tech- 
nical and economical evaluation of different systems in energy 
generation from biomass. Strehler, A. (Technische Univ. 
Muenchen, Freising (Germany, F.R.). Landesanstalt fuer 
Landtechnik Weihenstephan). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32643 (CONF-870903—Vol.2-Absts., pp 5.1.01) Eco- 
nomics of agricultural ion in Europe. A 
comparison of selected energy crops. Grimm, A. (Technische 
Univ. Muenchen, Freising oenere: ae Landesanstalt 
fuer Landtechnik Weihenstephan). 1 NTIS (US Sales 
Only), PC A99. Order Number Dr88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32644 (CONF-870903—Vol.2-Absts., 
= for solar distillation of ethanol from sweet sorghum 
Se ee A.K.; Jorapur, R. (Nimbkar Agricul- 
on Researc Phaltan (India)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


ee ae 2-Absts., pp 5.1.03) Potenti- 
ality. of J in 


erusalem artichoke as an energy crop in central and 
southern Italy. Bartolelli, V.; Pisani, F. ca Rome 
(Italy)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32646 (CONF-870903—Vol.2-Absts., pp 5.1.04) On-farm 
conversion of rape seed in liquid fuel, sohd fuel and high pro- 
tein feed. Scharmer, K.; Suttor, K.H. (Gesellschaft fuer 
Entwicklungstechnologie m.b.H., Aldenhoven (Germany, 
F.R.)). 1987. NTIS (US Sales. Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 5.1.05) Feasibil- 
ity of practical technology for methane 
from rice husk. Massaquoi, J.G.M. (Fourah Bay Coll., Free- 
town (Sierra Leone). Dept. of Mechanical Engineering). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32648 (CONF-870903—Vol.2-Absts., pp 5.1.06) Per- 
formance study of a fixed dome type biogas plant. Yadav, 
Y.P.; Tiwari, G.N. (C.M. Science Coll., Bihar (India); 
Papua New Guinea Univ., Port Moresby). 1987. NTIS (Us 
Sales Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32649 (CONF-870903—Vol.2-Absts., pp 5.1.07) Applica- 
tion of solar energy in anaerobic processes to fight against en- 

vironment contamination. Garcia Galludo, M.; Amaya, J.M. 
(Universidad Politecnica de Madrid (Spain). 1987. NTIS 
a. Sales Only), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32650 (CONF-870903—Vol.2-Absts., pp 5.1.08) Studies 
on bio-gas plants in the Indian State of Assam. Bezbaruah, 
A.N. (Gauhati Univ. (India). Inst. for Scientific and Tech- 
nological Research). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32651 (CONF-870903—Vol.2-Absts., pp 5.1.09) On the 
economics of biogas plants. Kandpal, T.C; Mathur, S.S. 
(indian Inst. of Tech., New Delhi. Centre of Energy Stud- 
ies). 1987. NTIS (US "Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32652 (CONF-870903—Vol.2-Absts., pp 5.1.10) Steady 
state heat transfer analysis of fixed dome biogas plants. Ki- 
shore, V.V.N.; Gupta, S.D. (Tata Energy Research Inst., 
New Delhi )). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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(CONF-870903—Vol.2-Absts., pp 5.1.11) Investi- 
gation and optimization of biogas plants in practice. Mitter- 
leitner, H.; Perwanger, A.; Schulz, H. (Technische Univ. 
Muenchen, Freising (Germany, F.R.). Landesanstalt fuer 
Landtechnik Weihenstephan). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32654 (CONF-870903—Vol.2-Absts., pp 5.1.12) Inex- 
pensive shallow solar pond for heating slurry for use in a 
biogas plant. Sodha, M.S.; Sawhney, R.L.; Goel, A.K. 
(indian Inst. of Tech., New Delhi. Centre of Energy Stud- 
ies). 1987. NTIS (US "Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32655 (CONF-870903—Vol.2-Absts., pp 5. S: 13) Meso- 
and methane fermentation o 


philic thermophilic fi 
Sow, D.; Viaud, P.; Ollivier, B. (Dakar Univ. (Senegal). 
Lab. de Valorisation des Ressources Naturelles). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32656 (CONF-870903—Vol.2-Absts., pp 5.1.14) Solar 
still for ethanol-water fractionating. Henning, H.M.; Kaman, 
N.; Luther, J.; Stellbogen, D. ae Univ. (Germany, 
FR). Fachbereich 8 - Physik). 1987. NTIS (US Sales 
Only), PC A99. Order Number DESSTIOIST/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32657 (CONF-870903—Vol.2-Absts., pp 5.2.01) Field 
evaluation of improved fuelwood stoves. Joshi, V.; Pal, R.C. 
(Tata Energy Research Inst., New Delhi (India)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32658 (CONF-870903—Vol.2-Absts., pp 5.2.02) Solid 
emissions from wood-fired boilers. Rawe, R. 


and gaseous 
(Fachhochschule Muenster (Germany, F.R.)). 1987. NTIS 
Sales Only), PC A99. Order Number DE88770197/ 


git International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32659 (CONF-870903—Vol.2-Absts., pp 5.2.03) Natural 
draft for better biomass burning cookstoves. Verhaart, P. 
(Technische Hogeschool Eindhoven (Netherlands). Faculty 
of Mechanical Engineering). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32660 (CONF-870903— V ol.2-Absts., 
analysis of cogeneration using as fuel. Wibulswas, P.; 
Balakrishnan, S.V.; Bhattacharya, S.C. (Asian Inst. of Tech., 
Bangkok (Thailand). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


pp 5.2.04) Energy 


32661 (CONF-870903—Vol.2-Absts., pp 5.2.05) Study of 
fluidized bed gasification for rice hulls. Xu Bingyan. (Acade- 
mia Sinica, Guangzhou (China). Inst. of Energy Conver- 
sion). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 











32662 (CONF-870903—Vol.2-Absts., pp 5.2.06) Devel- 
opment of a biomass-burning stoves for 
Egyptian rural areas. Hamad, M.A.; Mahmoud, O.A.; EI- 
Halwagi, M.M. (National Research ‘Centre, Cairo (Egypt). 
Pilot Plant Lab.). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32663 (CONT SY on 2-Absts., pp 5.2.07) Wood 
combustion costs and environment. Rogenhofer, H.; 
Strehler, A. cr echnische Univ. Muenchen, Freising (Germa- 
ny, F.R.). Landesanstalt fuer Landtechnik Weihenstephan). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


a: ai ar Aang 2-Absts., pp 5.2.08) Oper- 
ae with topless wood gasifier running a 3.75 
kW diesel engine-pumpset. Rajvanshi, A.K.; Joshi, M.S. 
(Nimbkar Agricultural Research Inst., Phaltan (India)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32665 (CONF-870903—Vol.2-Absts., pp 5.2.10) Evalua- 
tion of energy generation from biomass by of gasifica- 
tion and direct combustion. Mihelic-Bogdanic, A. ( 
Univ. (Yugoslavia)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


eta ae 2-Absts., pp 5.2. 2h Prepa- 
omen of fuel bon age: agricultural residues for 
communities. Arafa, S.; Farag, M.; Abul-Naga, B.; Foote, E. 
(American Univ., Cairo (Egypt). Science and Engineering 
Dept.). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32667 ee 2-Absts., pp 5.2.12) Eco- 
nomic prospects for bioenergy technologies in Canada. Bar- 
a J.C.; Pores T.; Edwards, W.E. (Department of 

eae Mines and Resources, Ottawa, Ontario (Canada); 
Lev (B.H.) and Associates Ltd., Vancouver, British 
Columbia Cenodayy 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Gerad (13 Sep 1987). 


32668 (CONF-870903—Vol.2-Absts., pp 5.2.13) System 
energy modelling and renewable sources Lavagno, 
E.; Ravetto, P.; Sumini, M. (Politecnico di Torino (Italy). 
Dipt. di Energetica). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32669 (CONF-870903—Vol. ee pp 5.2.15) Feasibil- 
ity study on the introduction of smail and medium = 
fiers for internal combustion engines in Uruguay. Viaene, M.; 
Arostegui, A. (UNESCO Regional Office for Science and 
a for Latin America and the Caribbean, Monte- 
video (Uruguay); CEUTA, Montevideo (Uruguay)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32670 (CONF-870903—Vol.2-Absts., pp 5.2.16) Pros- 
pects of biomass energy in Egypt. Hamad, M.A. (National 
Research Centre, Cairo (Egypt). Pilot Plant Lab.). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32671 Sahuae deee-dieen 2-Absts., pp 6.8. he Bio- 
mass-fuelled steam er plant for a rural village in Fiji. 
Prasad, S. (Anmoulien National Univ. ., Canberra. Research 
School of Physical Sciences). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32672 (CONF-870903—Vol.2-Absts., pp 7.IR.01) Solar 
chemical conversion. Nozik, A.J. (Solar Energy Research 
Inst., Golden, CO (USA)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy iety international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32673 (CONF-870903— Vol.2-Absts., PP 7.W1.01) — 
temperature reactions direct 


by ion processes. Hunt, 
A.J. (Lawrence Berkeley Lab., CA (USA). Applied Science 
Div.). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32674 (CONF-870903—V ol.2-Absts., pp 7.W1.02) Appli- 
cation of solar technology to fuel production, chemical proc- 
essing, and thermochemical energy transport: Status and 
future. Fish, J.D. (Sandia National Labs., Albuquerque, NM 
(USA). Process Research Div.). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32675 (CONF-870903—Vol.2-Absts., pp 7.W1.03) Hy- 
drogen by thermochemical water tting. Funk, J.E; 
Knoche, K.F. (Kentucky Univ., Lexington (USA); Tech- 
nische Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer 
Technische Thermodynamik und Inst. fuer Thermodyna- 
mik). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32676 (CONF-870903—Vol.2-Absts., pp 7.W2.02) Pho- 
toelectrochemical conversion of solar energy. Tsubomura, 
Hiroshi; Nakato, Yoshihiro. (Osaka Univ., Toyonaka 
ad Dept. of Chemistry). 1987. NTIS (US Sales Only), 
99. Order Number DE88770197/JAW. 
an International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32677 (CONF-870903—Vol.2-Absts., pp 7.W2.03) Fune- 
tional components for solar energy chemical photoconversion 
systems. McEvoy, A.J. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Inst. de Chimie Physique). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


energy supply to 

steam reforming of methane as an example process. Nikolai, 
U.; Kalt, A. (Deutsche Forschun:; a. und Versuchsanstalt 
fuer Luft- und Raumfahrt e.V. (D R), Koeln (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 


32678 (CONF-870903—Vol.2-Absts., pp 7.1.01) Solar 
endothermic chemical eran - solar 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32679 (CONF-870903—Vol.2-Absts., pp 7.1.02) Closed- 
loop thermo-chemical cycles of solar and low energy 
conversions. Anikeev, V.I.; Kirillov, V.A.; Parmon, V.N. 
(AN SSSR, Novosibirsk. Inst. Kataliza). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on soler energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 7.1.04) or 
combined thermal/ 


and solar energy storage. ‘Andu- 

jar, J.M.; Rosa, F.; Molina, E. (Centro de Inv iones 

Energeticas, Medioambientales y Tecnologicas (C. T), 

Tabernas (Spain). Plataforma Solar de Almeria). 1987. 

NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 7.1.06) Thermo- 
the Australian National Universi- 
- problems, potential applications and cost- 


ra. Dept. of Engineering Physics). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32682 (CONF-870903—Vol.2-Absts., pp 7.2.03) Visible 
light induced water splitting: Still an open task. Meissner, D.; 
Lauermann, I.; Memming, R.; Kastening, B. pee 
Univ. (Germany, F.R.). Inst. fuer Physikalische Chemie). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32683 (CONF-870903—Vol.2-Absts., pp 7.2.04) Photo- 
chemical and photoelectrochemical transformation and 


storage 

of solar energy. Baumann, J.; Beer, R.; Calzaferri, G.; Forss, 

L.; Spahni, W. (Bern Univ. (Switzerland). Inst. fuer Anor- 

ganische, Analytische und Physikalische Chemie). 1987. 

NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32684 (CONF-870903—Vol.2-Absts., pp Sy oer High 
barrier GaAs/metal junctions produced 
chemical metal deposition. Reineke, R.; M R. “(ian 
burg Univ. (Germany, F.R.). Inst. fuer ysikalische 
Chemie). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 7.2.06) Pinning 
at the semiconductor /electro- 


; Kastening, B. (Hamburg Univ. (Germany, F.R.). 

; “A Physikalische Chemie). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32686 (CONF-870903—Vol.2-Absts., pp 7.2.07) Effi- 
cient sensitisation of TiO. electrodes using transition —_ 
charge transfer complexes. Vlachopoulos, N.; Graetzel, M 
e— Polytechnique Federale, Lausanne (Switzerland). 

Inst. de Chimie Physique). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


32687 (CONF-870903—Vol.2-Absts., pp 7.2.08) Effi- 
cient spectral sensitization of TiO. by surface derivatization 
with transition metal cyanides. Sine E. (Ecole Poly- 
technique Federale, Lausanne (Switzerland). Inst. de Chimie 
Physiq a 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32688 eee ee 2-Absts., pp 7.2.09) Photo- 
degradation of thin film TiO2-photoanodes in alkaline solu- 
tion. Schefold, J.; Weiss, H.R. (Stuttgart Univ. (Germany, 
F.R.). Inst. fuer Physikalische Elektronik). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32689 (CONF-870903—V ol.2-Absts., pp 7.2.10) Photoe- 
lectrochemical transformation of solar energy by molybdate 
of Fe(II) photoelectrode sintered in hydrogen atmosphere. Ki- 
chambare, P.D.; Kharat, R.B. (Institute of Science, Nagpur 
(india). Dept. of Chemistry). 1987. NTIS (US Sales 'y), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32690 (CONF-870903—Vol.2-Absts., pp 7.2.12) New 
measured z-values of different solvents and their effects on 
the voltage efficiency of VCls-thionine photogalvanic system. 
Aliwi, S.M.; Hanna, E.M. (Solar Energy Research Centre, 
Baghdad ; Basrah Univ. . Dept. of Chemistry). 
1987. NTIS (US Sales Only), A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32691 (CONF-870903—Vol.2-Absts., pp 7.2.13) ne 
conversion in the decay of triplet lumiflavin in the presence of 
ferri- and ferrocyanide. Naman, S.A. (Solar Energy Re- 
search Centre, Baghdad (Iraq)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32692 (CONF-870903—Vol.2-Absts., pp 7.2.16) Solar- 
power-station with thermochemical storage. Bogdanovic, B.; 
Ritter, A.; Kleinwaechter, J. (Max-Planck-Institut fuer Koh- 
lenforschung, Muelheim an der Ruhr (Germany, F-.R.); 
Max-Planck-Institut fuer Strahlenchemie, Muelheim an der 
Ruhr (Germany, F.R.); BOMIN-Solar G.m.b.H., Loerrach 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32693 (CONF-8704179—Vol.1) The second Pacific basin 
biofuels Volume 1, Report. (Hawaii Univ. at 
Manoa, Honolulu (USA). Hawaii Natural Energy Inst.). 
1987. Contract AC02-83CH10093. 33p. NTIS, PC A03/MF 
A01;1. Order Number DE88009310/JAW. 

From 2. Pacific Basin biofuels workshop; Kauai, HI, USA 
(22 Apr 1987). 

Biomass is the most flexible renewable energy resource in 
Hawaii. Today it provides the state with cost-effective fuel for elec- 
trical generation and for thermal energy used in sugarcane process- 
ing; tomorrow it will provide feedstock to produce liquid and gase- 
ous fuels, which will help meet Hawaii's transportation energy 
needs. With optimal growing conditions year round and a strong 
economy based in part on sugarcane and pineapple cultivation, 
Hawaii is an ideal place to develop fuels from biomass. In Novem- 
ber 1984, the Hawaii Natural Energy Institute (HNEIJ) held the 
First Pacific Basin BioFuels Workshop. The Plan for Action result- 
ing from this workshop led to significant new program efforts that 
addressed the advancement of biomass research, development, and 
use. The Second Pacific Basin BioFuels Workshop was held at the 
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Kauai Resort Hotel in Kapaa, Kauai, April 22-24, 1987. Before and 
after the workshop, HNEI conducted field visits to biomass energy 
facilities and test sites on Hawaii, Maui, Oahu, and Kauai. The 
workshop consisted of presentations, discussion groups, and plenary 
sessions on growth and yield, conversion, end use, institutional 
issues, and other topics. The final session focused on recommenda- 
tions for a Plan for-Action update. 


32694 (DOE/BP/61195—1) Biomass energy project de- 
velopment Vranizan, J.M.; Neild, P.; Craig, L.S.; 

Brown, L.F.; Gr R.L.; DeZeeuw, R. (Carroil, Hatch and 
Associates, Inc., Portland, OR (USA); Lawrence and Craig, 
Inc., Portland, "OR (USA); Brown (Larry) and Associates, 
Grants Pass, OR (USA); Nero and Associates, Inc., Port- 
land, OR (USA)). Jul 1987. Contract AC79-86BP61195. 
313p. NTIS, PC A14/MF A01;1; GPO Dep. Order Number 
DE88007422/JAW. 

The guidebook includes nine major Sections and ten Case 
Studies. Each of the Sections can be used independently, or, com- 
bined, they explain the major steps involved in planning a biomass 
energy project. The flow chart lists the steps which precede each 
of three main decision points in project planning. The conceptual 
phase, Steps 1 through 4, leads to a decision to perform a prefeasi- 
bility study. Steps 5 through 9 show the steps involved in the pre- 
feasibility study. If its results are favorable, money is committed for 
a full study, Steps 10 through 18. Each study phase involves an 
economic analysis, technology choice, estimate of fuel supply, and 
examination of required permits and constraints on development at 
the proposed site. Each level of study involves greater detail and 
greater costs. If the feasibility study is favorable, construction fol- 
lows. Sections 1, 3, 5, 6, and 7 of the Guidebook are generai and 
are intended for plant managers, financial officer, and project spon- 
sors. They discuss how to assess the feasibility of using biomass 
fuels and how to organize information for decision making. Sec- 
tions 2, 4, and 8 can best be used by engineers. The Case Studies 
are descriptions of actual projects, most now operational. The 
Guidebook is in a loose-leaf format so that it will be a flexible refer- 
ence. Users are encouraged to add or delete material as needed for 
planning specific kinds of projects. The authors and the Pacific 
Northwest and Alaska Bioenergy Program hope that this Guide- 
book will encourage ideas for potential biomass projects in the 
region, and that it will aid in developing new, economically sound 
projects. 


32695 (DOE/EFB—88/1) Energy from Biomass and Mu- 
nicipal Waste: A current awareness bulletin. Traylor, T.D. 
(ed.). (USDOE Offfice of Scientific and Technical Informa- 
tion, Oak Ridge, TN). Jan-Feb 1988. 90p. NTIS, PC A05/ 
MF AO1. Order Number DE88008296/JAW. 

Energy from Biomass and Municipal Waste (EFB) an- 
nounces on a bimonthly basis the current worldwide information 
available on all aspects of biomass production, harvesting, process- 
ing, transportation, conversion, and utilization for energy. Energy 
from Biomass and Municipal Waste (EFB) replaces the DOE semi- 
monthly publication Energy from Biomass and the International 
Energy Agency publication Biomass Abstracts and contains the ci- 
tations added to the Energy Data Base (EDB) during the past two 
months. EDB serves as the Common Data Base (or common infor- 
mation resource) of the Energy Technology Data Exchange 
(ETDE) which was initiated to promote sharing of information on 
energy-related research and development among participating coun- 
tries. Present participants include the United States, Canada, United 
Kingdom, Federal Republic of Germany, the Netherlands, Den- 
mark, Norway, Finland, Sweden, Spain, Japan, and Italy. The 
DOE Office of Scientific and Technical Information serves as the 
Operating Agent for the ETDE. The information contributed by 
these countries is added daily to EDB and is available on commer- 
cial on-line retrieval systems. DOE and its contractors can access 
this information through the DOE Integrated Technical Informa- 
tion System. Customized profiles can be developed to provide cur- 
rent information to meet each user's needs. 
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32696 (DOE/ER/13532—2) Genetics and biochemistry 
of the Rhizobium meliloti acidic extracellular heteropolysac- 
charide and its role in nodulation: Annual report for the 
period 1 June 1987-31 May 1988. Leigh, J.A. (Washington 
Univ., Seattle (USA). Dept. of Microbiology and Immunol- 
ogy). 1988. Contract FG06-86ER 13532. 4p. NTIS, PC A02/ 

A01;1. Order Number DE88009670/JAW. 

The symbiotic association of Rhizobium with legumes results 
in a vital supply of inexpensive nitrogen for the growth of crops 
such as soybean and alfalfa. In a complex series of events, the bac- 
terial symbiont, Rhizobium, induces the formation of a specialilzed 
root structure, the nodule. Rhizobium then enters the cells of the 
nodule and fixes nitrogen. We are interested in an extracellular 
polysaccharide, produced by Rhizobium, which is required for 
nodule entry. We have found that R. meliloti mutants which 
produce the polysaccharide but fail to enter nodules, actually 
produce an abnormal form of the polysacchardie which lacks succi- 
nate. Recently we have discovered a second polysaccharide which 
can be produced in place of the first polysacchaaride and also satis- 
fy the requirement for nodule entry. We are studying the gentic 
regulation of the production of the two polysaccharides. 


32697 (DOE/ER/13631—2) Mechanisms of photochemi- 
cal energy conversion by chlorophyll: } report for 
1, 1988, Tollin, G. (Arizona 


period September 1, 1987-May ! c 

Univ., Tucson (USA). Dept. of Biochemistry). 1 May 1988. 
Contract FG02-86ER13631. 10p. NTIS, PC A02/MF AO1. 
Order Number DE88008763/JAW. 

This project involves laser flash photolysis studies of the 
mechanism of electron transfer reactions involving chlorophyll tri- 
plet state and various electron donor and acceptor species occuring 
in lipid bilayer vesicles. Through the use of fluorescent probes, we 
have shown that the electrostatic binding of cytochrome {und c} to 
positively-charged dpa vesicles is accompanied by its intramem- 
brane penetration. This supports our earlier studies which showed 
that binding led to quenching of chlorophyll triplets on both sides 
of the bilayer. That the bound cytochrome is mobile on the bilayer 
surface was demonstrated as the heme edge is not appreciably 
blocked from being reduced by reactants in the aqueous phase. In 
contrast to this, binding of plastocyanin to the bilayer does prevent 
electron transfer into the protein from the aqueous phase. Further- 
more, the intrinsic reactivity of plastocyanin is increased by as 
much as six-fold upon binding to the membrane. We have also in- 
vestigated the effects of electrostatic interactions on the kinetics, 
and the inside-outside asymmetry properties, of reactions between 
chlorophyll triplet and various small molecule acceptors in large 
unilamellar vesicles. Large effects were observed which could be 
interpreted in terms of charge-charge interactions between reac- 
tants, products and membrane components, as well as the existence 
of a spontaneous transmembrane electrical potential. 6 refs. 


32698 ee ae a een ce 
conversion . Mackay, G.; Huffman, D : ae 
B.; Saddler, J; Kryla, J. (Forintek Canada Corp., Otta 
Ontario). Mar 1982. 78p. (CE—01210). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The ENFOR Program is a research, development and dem- 
onstration intitiative administered by the Canadian Forestry Serv- 
ice. Its mandate is the support of Canadian efforts to achieve a sig- 
nificant reduction in the consumption of traditional fossil fuels by 
utilizing the renewable solar energy being stored in forest re- 
sources. This report describes activities in the conversion sub-pro- 
gram of the ENFOR Program. The scope of the conversion pro- 
gram extends from the receipt of energy-dedicated forest biomass at 
the mill gate to its conversion into various energy forms, prepared 
fuels, or chemical feedstocks. Materials considered are normally 
forest residuals and energy plantations, mill residues and also cer- 
tain mill wastes. Specific areas reviewed are preparation and han- 
dling of feedstocks including transportation, storage and reclaim, 


strumentation; direct combustion, including hog fuel boilers, fluid 
bed combustors, suspension burners, single and multiple chamber 
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combustors and furnaces; prepared fuels, including conversion to 
solid fuels or charcoal; liquid fuels such as alcohols, pyrolytic oils, 
or proto oil, and gaseous fuels; and industrial chemicals or chemical 
feedstock intermediates. Included is a brief analysis of the econom- 
ics of woodp-derived energy products, a glossary and list of 
projects and research agencies. 


32699 (EMR/RER—ER781) Tree power: an assessment 
of the energy potential of forest biomass in Canada. Love, P.; 
Overend, R. (Department of Energy, Mines and Resources, 
Ottawa, Ontario (Canada). Renewable Energy Resources 
Branch; National Research Council of Canada, Ottawa, On- 
tario. Div. of Energy; Middleton Associates, Toronto, On- 
tario (Canada)). 1 8. 35p. (CE—01114). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Within the framework of a long range energy review to the 
year 2025, the potential contribution of renewable energy in the 
form of forest biomass is discussed. Because wood fuel did not at 
the time contribute more than 4% of Canada’s energy supply, an 
assessment of the maximum technical potential for the resource, 
conversion technologies and end uses was adopted. The conversion 
technologies, i.e. electricity generation, and catalystic 
conversion to methanol, are discussed and costs established, where 
possible. End use other than for electricity and steam is difficult to 
define. The substitution of low Btu gas and of methanol for liquid 
hydrocarbon is possible, although there are obstacles to such substi- 
tution. Data on the availability of the resource is severely lacking. 
A variety of estimators are applied to suggest the total annual pro- 
ductivity of the forest, which produces biomass available as mill 
residue, forest residue and by direct fuel wood harvest. A calendar 
of development for these resources is suggested. In the near term 
mill residue could be utilized in forest industries to substitute for 
fossil fuel. The medium term will realize more forest energy but 
will require changes in harvesting technology and forest manage- 
ment practice as well as development of conversion and end use 
technologies. Over the longer term extensive forest and energy 
plantations could provide a large fraction of the carbon based fuel 
requirements. However, a development program will be needed. 42 
refs., 1 fig., 6 tab. 


32700 (EUR—11138-EN-Vol.2) Biotechnology action 

gramme BAP 1985-1989. Progress report. Vol. 2. Scientific 
reports from participating laboratories. Magnien, E. (ed.). 
(Commission of the European Communities, Luxembourg. 
Directorate General Telecommunications, Information In- 
dustries and Innovation). 1987. 1175p. Commission of the 
European Communities, Luxembourg. Office for Official 
Publications of the European Communities. 

The present progress report has been prepared after the pro- 
gramme has been running for one and a half years. It outlines, in a 
condensed form, the results obtained during 1986 and 
the first semester of 1987 from transnational cost-shared research 
contracts between the Commission and associated public or private 
institutions from different Member States. With 105 figs., 26 tabs.. 


mm, (FBE—19853, pp 86-103) Feedstock characteris- 
for principal methods of energy conversion. 

bre Dag oni 3 A Kjellistrom, B.; Mackie, K. (Pa- 

cific Northwest Lab., Richland, WA, U.S.A. Forest: Re- 

search Inst., Rotorua, New Zealand; Energetics, Trosa, 

Sweden). 1985. Forest Biomass Energy, Toronto, Ontario, 

Canada. (CE—01299; CONF-8406370—). 

From Joint of TEA/FE: programme groups B, C 
and D; U; Sweden (11 Jun 1984). 

In this paper, an overview of the feedstock characteristics 
which lead to efficient gas and liquid conversion processes is pre- 
sented. There are a great number of parameters, both physical and 
chemical, that can influence the efficiency of biomass conversion 
technologies available. The relative importance of each of these pa- 
rameters is different in thermochemical and biological conversion 
processes. In most bioconversion systems, the influence of the 
chemical composition is of far greater significance than the physical 
parameters. By comparison, the physical characteristics of the 
wood are generally of greater significance for thermal conversion 
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processes than the chemical charcateristics. While the needs of the 
conversion technologies differ, the common need to tailor the con- 
version technology with the feedstock is evident. To date, very 
little consideration has been given to the selection of the most suita- 
ble wood species for either conversion technology. Increased inter- 
action between the production, harvesting and conversion research 
interests are needed. These interactions would be particularly 
timely since all three phases of energy technology are still flexible 
and can be custom tailored to maximize the overall efficiency of 
biomass energy. 2 refs., 2 figs., 2 tabs. 


32702 (FBE—19853, pp 19-30) Harvesting, transport and 
storage for efficient energy conversion. Sall, H.-O. (Swedish 
Univ. of Agricultural Sciences, Garpenberg). 1985. Forest 
Biomass Boe e) Toronto, Ontario, Cant (CE—012 
CONF-8406 

From Joint workshop of IEA/FE: programme groups B, C 
and D; Uppsala, Sweden (11 Jun 1984). 

Forest biomass used for energy, as opposed to conventional 
uses, presents certain problems with respect to collection and han- 
dling. These problems and possible solutions are discussed in this 
presentation. The wide variation in size, shape, orientation, and site 
conditions of forest residues make necessary new approaches to 
maximize efficiency and lower costs. These techniques can include 
whole-tree systems or tree section systems and selective thinning in 
the harvesting process; in post-harvesting processes, means for ag- 
gregation of pieces, such as bundling of branches into bales; com- 
minution in the field; and storage of wood chips so as to minimize 
energy losses. 6 figs., 2 tabs. 


32703 (FBE—19853, pp 1- “a pte esr group activi- 
ties present status collaboration and future directions. Nils- 
son, P.O.; Gambles, R.L. (Swedish Univ. of Agricultural 
Sciences, ‘Garpenberg; Toronto, Univ., Ont. Canada; Aber- 
deen Univ., Scotland; Pacific Northwest Lab., WA, 
U.S.A.). 1985. Forest Biomass Energy, Toronto, Ontario, 
Canada. (CE—01299; CONF-8406370—). 

From Joint workshop of IEA/FE: programme groups B, C 
and D; Uppsala, Sweden (11 Jun 1984). 

The International Energy Agency's Forestry Energy Agree- 
ment was initiated in 1978 to carry out a program of work consist- 
ing of cooperative research, development, demonstration and ex- 
change of information on forestry for energy. Forestry energy is 
defined as the use of short-rotation forestry biomass and forestry 
residues to produce clean fuels, petrochemical substitutes and other 
energy intensive products. There are currently ten signatories: Aus- 
tria, Belgium, Canada, Denmark, Finland, Ireland, New Zealand, 
Norway, Sweden and the USA. This paper outlines the Agency’s 
cooperative research, development and demonstration projects in 
the fields of: growth and production; harvesting, on-site processing, 
and transport; and conversion. Program titles, managing agent and 
participants, objectives, and progress to date are given for research 
programs in each of the aforementioned areas. 


32704 (FBE—19853) moe ey of Joint Workshop of 
IEA/FE: programme groups. B, C and D. Morgan, D.J.; 
Gambles, R.L.; Zsuffa, L.; Mitchell, C.P. (Forest Biomass 
Energy, Toronto, Ontario (Canada); Canadian Forestry 
Service, Hull, Quebec). 1985. 103p. (CE—01299; CONF- 
8406370—). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KIA 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

From Joint workshop of IEA/FE: programme groups B, C 
and D; Uppsala, Sweden (11 Jun 1984). 

The proceedings of the joint workshop of the International 
Energy Agency/Forestry Energy Agreement’s three Program 
Groups discussed present activities, collaboration and future plans 
for research in biomass harvesting, transport and feedstock charac- 
teristics for combustion and gasification/liquefaction. Separate ab- 
stracts have been prepared for six papers from this workshop. 
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32705 (FCC—021981) A catalogue of wood/energy con- 
version systems - small scale combustors and retrofit gasifi- 
ers. Huffman, D.R.; Lefebvre, R. (Forintek Canada Corp., 
Ottawa, Ontario). Feb 1981. 228p. (CE—01343). 
CANMET/TID, enenas Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

In an attempt to assist the small industries, this report identi- 
fies manufacturers of combustion equipment, including retrofit gasi- 
fiers, and describes systems in the range of 200,000 to 20,000,000 
BTU/h. Canadian representatives of manufacturers from outside 
Canada were given preference. Also, Canadian consulting firms 
with stated experience in the design, conversion, installation and 
evaluation of wood fuel systems are listed. The information herein 
was selected from that supplied by manufacturers and/or suppliers. 
No attempt was made to evaluate the equipment or assess the valid- 
ity of the information supplied. The intent of the work is merely to 
identify manufacturers and suppliers of combustion systems capable 
of burning wood residues. Includes indexes. 32 figs. 


32706 (FCC—ENFOR2201) Fuel value of stored forest 
and mill residues. Unligil, H.H. (Forintek Canada Corp., 
Ottawa, Ontario). May 1982. 10lip. (CE—01208). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Particulate forest and mill residues stored in piles without 
predrying are subject to changes affecting their value as fuel. The 
most significant part of these changes appears to be caused by mi- 
crobial (especially fungal) activity and by precipitation. A review 
of the literature shows that the rate of loss in substance may vary 
according to such factors as species, pile size, pile shape, type of 
material, season and region of storage. Losses may be as low as 3 
percent after 24 months of storage (spruce and pine pile stored in 
the British Columbia coastal region) or as high as 21 percent after 
4.5 months (alder bark bits stored in nylon-net bags in Sweden). 
Changes in the energy content based on dry weight have been re- 
ported to vary from a 7 percent increase in 5 months (pine bark 
pile stored in Virginia) to a 2.2 percent decrease in 12 months 
(Douglas-fir sawdust stored in the British Columbia coastal region). 
It appears that prevention of losses in the fuel values of forest and 
mill residues in storage will likely be achieved by mechanical means 
(e.g. by controlling pile size, pile shape, particular size) and by 
timing (season, duration) rather than by use of chemicals and an- 
tagonistic microorganisms. Two appendicies to this report contain 
contributions on related research in progress and on the research 
needs in the field of dry storage of forest biomass and the risk of 
spontaneous combustion during storage. 131 refs., 17 figs., 12 tabs. 


32707 CEC Erase Harvesting of forest bio- 

energy - terminology study. Sicard-Lussier, T. 
(Forest Engineering Research Inst. of Canada, Pointe 
Claire, Quebec). 1984. 15lp. (In English and French). 
(CE—01316). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This study is divided into two major parts. The first de- 
scribes the forest energy biomass harvesting and transportation 
methods and machines, for natural stands of mature trees or stag- 
nated brushwood, for the recovery of residual trees and residues, 
and for stumps. The second part describes the machines and proto- 
types used, or that could be used, for the comminution of wood 
biomass to be converted into energy or conventional products. The 
names of the machines are suggested within a classification scheme. 
This approach is more elaborate than simple nomenclature since it 
includes within it a definition, a context, and an illustration of rep- 
resentative machines or prototypes for each category. Correspond- 
ing to each category is a group of machines, each having a specific 
processing device and a range of product characteristics for both 
conventional products, such as pulp, and energy wood suitable for 
conversion. The main objective of this study is to recommend 
names which describe, as clearly and precisely as possible, the 
actual functions of the machines and may give an idea of the char- 
acteristics of the processed or harvested material. Preference was 
given to the names complying to the general rules: machines with 
either one or two functions; multifunctinal machines were named 
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according to their first and last functions, adding the name of the 
final product when necessary to avoid confusion. Includes indexes 
(English and French). 68 refs., 31 figs. 


32708 (FERIC—SR22BCX254) Recovery and transport 
of forest biomass in mountainous terrain. Sinclair, A.W.J. 
(Forest Engineering Research Inst. of Canada, Pointe 
Claire, Quebec). 1984. 3lp. (CE—01392). CANMET/TID, 

‘gy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

Field tests were conducted to document the costs and pro- 
ductivities of conventional and integrated systems for recovering 
and transporting roadside biomass in mountainous terrain in British 
Columbia. The recovered biomass was scaled to determine the 
quality and quantity of material removed. The conventional system 
costs $15.51m° and at present is uneconomic if biomass is to be used 
as a source of hog fuel. The integrated systems performed better 
and recovered biomass at costs ranging from $9.19 to 9.62 m* The 
container system has the most promise and, with design and size 
changes to the system, has the potential of achieving recovery costs 
of $5.00m°. Further development and test work is recommended 
for the container system. 8 figs., 27 tabs. 


32709 (FERIC—SR23) Processing biomass in a central 
location with the system. Sinclair, A.W.J. 
(Forest en. Research Inst. of Canada, Pointe 
Claire, Quebec). 19 ae (CE—01326). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

Field tests were conducted on a separator-shear system at a 
British Columibia sortyard. Although a short trial was made on 
logging residues, the majority of material processed was sortyard 
debris. After processing, the material was made into hog fuel and 
then burned in a cogeneration boiler. The productivity and costs, as 
well as energy consumption for the system, were determined. With 
installation of feed-monitoring system and modifications to the disc 
separator, the separator-shear system will be suitable for commer- 
cial application. The Nicholson biomass shear, in its present stage 
of development, is a reliable, precommercial production prototype 
which achieved 86% utilization in field tests. The separator-shear 
system processed sortyard debris at a rate of 211 tonnes per eight- 
hour shift during field tials and should achieve this on an operation- 
al basis. At this rate, the operating, maintenance and ownership 
costs of the system are less than conventional disposal costs. The 
economics of a system which would process sortyard debris, tran- 
port the sheared material to a hog mill 60 km distant, transport the 
waste fines to a landfill 5-10 km distant and process the sheared 
debris into hog fuel, are summarized. Processing sortyard debris in 
the separator-shear system improved its value as feedstock for 
hogged fuel. Separation reduced ash and moisture content and 
shearing reduced the range of sizes. Oversize material flowed better 
in the hog mill’s conveyors and through the hog mill. In a short 
trial, dry logging residues were also pocessed through the separa- 
tor-shear. Energy consumption averaged 110.6 MJ per tonne of ma- 
terial processed both for dry logging residues and sortyard debris. 
Energy consumption for transportation varied and reflected differ- 
ences in tion distances and load size. The net heating 
value of the hogged, sortyard debris was 4580 MJ per tonne. 3 
refs., 9 figs., 14 tabs. 


32710 (FERIC—SR37) The economics of integrated full- 
tree harvesting and central procesing in jack pine. Final 
report. Zundel, P. (Forest Engineering Research Inst. of 
Canada, Pointe Claire, Quebec). Jun 1986. 82p. (CE— 
01186). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Energy biomass refers to the tops and stem branches which 
are still attached to the tree harvested for conventional forest prod- 
ucts when the tree reaches the roadside. This report presents the 
results of an analysis examining the economic worth associated 
with investing in forest harvesting systems designed to recover 
energy biomass in conjunction with conventional products such as 
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tree lengths or logs. This report also summarizes the findings of 
five field experiments designed to provide estimates of the energy 
biomass recovered by the feller-forwarder and cut-and-skid harvest- 
ing methods, to test experimental methods and to quantify the mer- 
chantable volume loading of standard highway-legal trailers loaded 
with full trees rather than tree lengths. The field experiments were 
undertaken in both frozen and unfrozen conditions to estimate the 
annual energy biomass yield. The results of the economic analysis 
indicate that the concept of harvesting and hauling full trees to a 
central plant for processing is attractive where large loads may be 
hauled over private roads. Characteristics of firms being the most 
likely to benefit from integrated full-tree harvesting and central 

ing were identified. The average energy biomass recovery 
rate for the winter cut-and-skid phase was 67.7% and the recovery 
rate for the winter fully-mechanized phase was 43.2%. In summer 
the corresponding rates were 76.5% and 60.2%. The fact that the 
recovery rate for the cut-and-skid phases should exceed that of the 
fully-mechanized phases was unexpected. This results is attributed 
to the branching habit of jack pine trees. 16 refs., 39 figs., 24 tabs. 


32711 (FRNC-TH—3125) Dimensioning a material phy- 
sico-chemical transformation 


f agricultural 
product extraction as the sun runs. El Moueffak, A. (Institut 
National Polytechnique, 31 - Toulouse (France)). Jul 1984. 
96p. (In French). NTIS (US Sales Only), PC A05/MF A01. 
Order Number DE88753155/JAW. 


The possibility of solar evaporation of solvents (hexane, 
Methanol, acetone, pentane,...) from fluids produced in industrial or 
agricultural processes is analytically and experimentally examined 
in this study. A simplified mathematical model has been developed 
with a sinusoidal type solar flux model. The model is verified with 
experimental data and is used to size an extraction plant. 


32712 (iC—86/351) Theoretical investigation on hetero- 
junction solar cell. Prema, K.; Geetha, K. (International 
Centre for Theoretical Physics, Trieste (Italy)). Nov 1986. 

NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE88701837/JAW. 

The study of thin film solar cells has proved that the surface 
is rough. A two-dimensional method based on the integral equation 
technique to analyse thin film solar cells has been developed by 
DeMey et al. In this paper we present our analysis of a thin film 
solar cell using the above techniques. Variation of the minority car- 
rier concentration, the saturation current and the junction current 
of the solar cell with surface roughness is presented. (author). 8 
refs, 4 figs. 


32713 eS pp vp) Synthesis and a 
reaction 3.4-diphenyl cyclopentadien dimer 
Miyanka, } Noritoshi; Usui, Chieko; Higuchi, Yoichi Nake Naka- 
mura, Ken’ichiro. (Tokai Univ., School of Engineering, Hir- 
a Japan). Dec 1987. din Japanese). NTIS (US Sales 
Only), PC A0O9. Order Number DE88753122/JAW. 
(CONF-871285—). 
From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 
The result of synthesis of energy acceptor and application of 
a ° ier te lamp to the product is reported. To synthesize the 
gy acceptor, white crystal of 5,6,8,9- tetraphenyltricyclo 
(5210 ,0)-deca-4,8-diene-3,10-dione was produced, and the derivative 
was synthesized by increasing active group P-chloro benzoic acid 
and the molecular weight. The derivative was refined by acetoni- 
trile, and subjected to the light irradiation reaction test with a 
3KW-Hg lamp. The behavior with the passage of time was meas- 
ured, and measurement after the light irradiation was performed by 
IR and MS analysis. It was observed that the amount of sulfuric 
acid added delicately affected the yield. By the MS and element 
analysis, it was confirmed to be the object to be looked for. It 
became clear that the synthesis of derivative by the reaction with 
P-benzoic acid and ester is, under any conditions, phynylsubstituent 
only. In the irradiation reaction with a 3 KW-Hg lamp, nearly 
bridged compound was obtained in 3 hours. (7 figs, 4 refs) 
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32714 (JSES—8701, pp vp) Field test of redox cell for 
voltaic power generation. Yokosuka, Koichi; Horigome, Ta- 
kashi; Kurokawa, Kosuke; Nozaki Takashi; Akai, Yuichi. 
(Tokyo Univ. of Agriculture and yg Tokyo, 
Japan; Electrotechnical Lab., Ibaraki, Japan; en 
Tokyo, Japan). Dec 1987. (In Japanese). NTIS (Us 
A09. Order Number yE88753)22/0AW. 

(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

It is considered that the redox-flow cell characterizes the 
most when it is used as a battery for the voltaic power generation 
system. A 2 kWp-solar cell power generation system using a 1 kW- 
redox flow cell as the battery was experimented. The redox-flow 
cell is operated in such a way that iron on chromium ionic solution 
stored in a tank is supplied to flow-electrolytic cells for charging 
and discharging. The redox-flow cell is characterized by the uni- 
form charged situation of every cell, less self-discharge and eco- 
nomics for the use requiring long charging and discharging times. 
The experimental results indicate that the system efficiency is 60 to 
75% and the highest is 75.6%. The efficiency loss includes the loss 
in shunt current and the loss in power requirements for pump. 
Since these losses are proportional to the operating time, the effi- 
ciency is higher the shorter the charging and discharging time of a 
certain quantity of electricity is. (3 figs, 2 tabs, 3 refs) 


32715 (JSES—8701, pp vp) Design of photovaltaic power 
system. Tani, Tatsuo; Kurokawa, Kosuke; Sawada, Shinji. 
ce Lab., Tbaraki, Japan). Dec 1987. (in la 

ese). NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF- 871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes a simulation technique by which an op- 
timum capacity of a photovoltaic power system is determined by 
using two evaluation factors, that is, energy cost and solar energy 
effective utilization ratio, and exemplified application of this tech- 
nique to a photovoltaic power system for a privately-owned house. 
The technique developed based on several assumptions was applied 
to a privately-owned house having a typical day load pattern in the 
Tokyo district to obtain an optimum photovoltaic power system. It 
has been revealed that, in any test case, an optimum system can be 
constituted at the peak cut ratio of about 10 - 15%. Also, as the test 
result shows, for cost reduction, it is necessary to enhance the ca- 
pacity of a solar cell array and reduce the capacity of electric bat- 
teries in the system. (4 figs, 5 tabs) 


32716 (Juel—2132) Xylanase production in continuous 
culture with Bacillus amyloliquefaciens. Memmert, K. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Biotechnologie; Technische Univ. Berlin (Germany, 
F.R.)). May 1987. 179p. (in German). NTIS (US Sales 
Only), PC A09/MF A0Ol1. Order Number DE88753291/ 
JAW. 


Xylanase synthesis in Bacillus amyloliquefaciens DSM 7 was 
found to be constitutive but controlled by catabolite repression. 
This control mechanism caused a declining yield in xylanase pro- 
duction, as soon as the culture reached a steady-state growth in 
chemostate culture. It could be shown that the catabolite repression 
of exoenzyme synthesis could be lifted and xylanase production oc- 
cured, when the bacteria were subject to a defined oxygen limita- 
tion. This defined oxygen limitation could be reached by holding 
the oxygen tension inside narrow limits around 0.5% of saturation. 
As this range of low oxygen tensions only occured in transient 
states but never in steady states of continuous cultivation, it had to 
be fixed by varying the fermenter’s stirrer speed thus changing the 
oxygen transfer rate by an automatic control. As a redox probe 
generates more accurate values at this range of very low oxygen 
tensions than a polarographical oxygen electrode, the culture's 
redox potential was used as the control signal. Comparative meas- 
urements of redox potential and oxygen tension indicated that the 
redox potential is proportional to the logarithm of the oxygen ten- 
sion. Holding the redox potential and oxigen tension by control 
within this unstable non-steady range, a constant high xylanase pro- 
ductivity of about 1000 U/(g.h) could be obtained in continuous 
culture. 
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32717 (LBH—ENFOR121982) Status of biomass feeder 
technology. Final report. (Levelton (B.H.) and Associates 
Ltd., Vancouver, British Columbia (Canada)). Dec 1982. 
196p. (CE—01309). CANMET/TID, Energy, Mines and 


Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

A comprehensive survey of feeders was conducted to com- 
pile performance characteristics and costs of commercial equipment 
for handling wood residues and to identify newly developed feeders 
that may be appropriate for wood residues. The discussion for each 
feeder covers design and operating principles, performance charac- 
teristics and costs, guidelines for proper use, applications, status of 
technology and use, and manufacturers. Primary emphasis was 
placed on feeders capable of moving solids across a differential 
pressure such as would exist when feeding a pressurized combustor 
or gasifier. At differential presssures up t 1,000 kPa, several well- 
proven feeders are available for feeding pupl chips. These could be 
adapted to feeding forest biomass fuels. For feeding wood residues 
across differential pressures in excess of 1,000 kPa, a number of 
prime candidates are indentified. Potential high-pressure feeders and 
their compatibility with three size groupings of wood residues are 
summarized. A new feeder of particular interest for feeding wood 
residues is the reciprocating screw feeder developed by Ingersoll- 
Rand. This unit has not operated with wood residues. Such a test is 
recommended. 3 refs., 56 figs., 22 tabs. 


32718 (LBH—ENFORC121982) A review of the va 
available to the forest industry for producing electricity from 
wood residues. Final report. (Levelton (B.H.) and Associates 
Ltd., Vancouver, British Columbia (Canada)). Dec 1982. 
247p. (CE—01 198). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

A review of options for generating electricity from wood 
residues was conducted using a unit process approach. A total of 
nineteen cycles for generating electricity from wood residues, in- 
cluding proven and emerging technology, were considered. Per- 
formance data, operating experience and costs were compiled for 
equipment included in the unit processes. These detailed data and 
results of experimental, pilot and commercial operations were used 
to analyze each of the possible systems for electricity generation. 
Of all these systems, only those using steam-driven turbines or en- 
gines can be considered as proven commercial technology. The 
combination of a wood gasifier with an internal combustion engine 
can be considered as near commercial technology. At present no 
gas turbines are commercially available for operation with wood- 
derived fuel gas. Gas turbines appear suitable only for systems of 
capacities near the upper part of the capacity range for diesel en- 
gines and larger. Capital costs were compiled for most systems and 
system components. For a system of 5 MW, the capital cost of a 
gasifier/engine combination is very competitive with a boiler/tur- 
bine combustion. In this case other factors may strongly influence 
the choice for system design. For capacities of several hundred 
KW, a gasifier/engine system has a capital cost advantage over an 
alternate steam-based system. A promising emerging system for 
electricity generation consists of a combustor or gasifier combined 
with a Stirling engine. Development of these systems is presently 
hampered by the 40 kW upper limit on size of available Stirling en- 
gines. 61 refs., 64 figs., 52 tabs. 


32719 (LD—ENFORC253) The development of machin- 
ery for the recovery and preparation of biomass feedstocks 
for converstion system at a central full tree processing com- 
plex. Final report. Hamilton, D.D. (Logging Development 
Corp., Montreal, Quebec ag Jun 1982. 45p. (CE— 
01211). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3. 40 CAN minimum. 

Residues from trees harvested for pulpwood and sawlog pur- 
poses can be accumulated at a central location at no cost provided 
the full trees are trucked to that location where delimbing, slashing, 
and residue segregation and treatment can be done by a central full 
tree processing complex. The plant would cost $3.7 million (Cana- 
dian currency). The value of these residues, based on $32/bb! oil, 
varies from $37-58 per tonne depending on the conversion technol- 
ogy. A large portion of that value will represent a return on invest- 
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ment in the processing complex and conversion complex. Increased 
energy security and greatly enhanced operating efficiency in terms 
of labour and material utilization and product quality are additional 
advantages. It is recommended that a full scale test section of the 
processing complex be built and tested. The estimated costs are 
$865,000 Capital and $441,000 Operating for 1,000 hours. 13 figs., 1 
tab. 


32720 (LU/FFG—PIX28) The role of nitrogen fixation 
in intensive forestry in Canada. Part 1. Fortin, A.; Chatar- 
paul, L.; Carlisle, A. (Laval Univ., Sainte-Foy, Quebec 
(Canada). Faculte de Foresterie et Geodesie; Petawawa 
Forest Experiment Station, Chalk River, Ontario (Canada)); 
Carlisle Consultants, River, Ontario (Canada)). 1984. 
91p. (CE—01322). C. T/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Intensification of forest management and harvesting will lead 
to increased pressures on relatively infertile forest soils with possi- 
ble reductions in levels of nitrogen and organic matter. It will be 
necessary for foresters to manage the soils, along with trees, if they 
wish to maintain site productivity. Nitrogen fixation should be con- 
sidered as a supplementary or alternative soil amendment method. 
Free-living nitrogen-fixing bacteria appear to contribute minor 
amounts of combined nitrogen to forest soils, but it is possible that 
this contribution has been underestimated. The nitrogen-fixing sym- 
bioses of higher plants with bacteria contribute up to 300 kg year of 
nitrogen, more than sufficient to replace potential losses of nitrogen 
in intensive forestry. The nitrogen-fixing process, however, requires 
sufficient supplies of certain elements and is sensitive to environ- 
mental factors. There are numerous examples of nitogen-fixing sym- 
bioses improving tree growth and forest soil fertility, and there is 
evidence in the literature that the use of these symbioses can be 
economic. This report also discusses the ecology of the nitrogen- 
fixing organisms in relation to other soil organisms, opportunities 
for genetic selection, alternative silvicultural techniques, the effects 
of toxic chemicals, and the taxonomy, improvement, propagation, 
pathology, and utilization of alders which produce commercial 
fibre. It is concluded that there are opportunities to use nitrogen- 
fixation in forestry in Canada. There is a need to establish well-de- 
signed field experiments to examine the interaction of actinorhizal 
symbioses with the soil and main tree crops, as well as to examine 
their role as fibre producers. 222 refs., 21 tabs. 


32721 (MA—ER804E) Biomass energy in Canada: its po- 
tential contribution to future energy supply. Summary. Love, 
P. (Middleton Associates, Toronto, Ontario (Canada)). Mar 
1980. lip. (CE—01171). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report outlines Canadian opportunities in alternate 
energy sources from biomass. Although biomass accounted for vir- 
tually all the energy used in Canada a century ago, its 1980 contri- 
bution is only 4.1% of total primary energy demand; over 95% of 
this use results from the on-site conversion of waste produced by 
the forest products industry. However, since Canada’s biomass in- 
ventory is the third largest in the world, this percentage can be im- 
proved substantially. The amount of this resource that could be ex- 
pected to be available at any one time will depend on the price 
paid for its recovery, and an estimate is given of the availability of 
the major types of biomass at costs between $10 and $50 per oven 
dry tonne. Current biomass conversion tecnologies are briefly de- 
scribed. Potential development of Canada’s biomass potential is as- 
sessed, and a number of government programs established to en- 
courage this development are summarized. 3 figs., 1 tab. 
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(MICROLOG—88-01070). Canadian 
Place Vincent Massey, 351 St. Joseph Blvd., Ottawa, ro 
Canada KIA 1G5; SN/C: MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 


of forest biomass fuels in regins throughout British Columbia. Brief- 
ly, detailed tree sampling has been undertaken in British Columbia, 
as well as most other provinces, to provide data for statistical esti- 
mation of biomass component equations for major tree species. 
When combined with conventional forest inventory data files, these 
equations for major tree species. When combined with conventional 
forest inventory data files, these equations indicate the mass 
(weight) of standing forest material, by tree component (e.g., mer- 
chantable bole, bark and branches) in a given inventory area. The 
primary objective is to use the data produced for British Columbia 
by the national biomass inventory in conjuntion with information 

ing the size of annual forest harvests in the forest regions of 
British Columbia, in order to develop estimates of forest biomass 
fuel quantities available at different cost. Fuel types for which 
bimass quantities have been estimated are: mill residues, sortyard 
residues (coastal region only), forest residues, merchantable surplus, 
salvage, stand conversion, and biomass plantations. 17 refs., 2 figs., 
9 tabs. 


32723 (NA—111984) Review of commercial and industri- 
al wood/peat energy Atlantic Canada 1987/83 and beyond. 
(Northland Associates Ltd., St. John’s, Newfoundland 
(Canada)). Nov 1984. oo (CE—01393). CANMET/TID, 

ergy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1: $0.34CAN per page, $3.40 
CAN minimum. 

This study was commissioned to gather and summarize the 
pertinent facts with regard to completed and proposed biomass 
energy projects in Atlantic Canada. Objectives of the study are: to 
energy development for the period 1978-1983, to evaluate the 
future prospects for those developments in each of the Atlantic 
provinces and in the region as a whole, to identify and summarize 
proposed future wood/peat energy projects, and to provide a com- 
prehensive bibliography of recent literature related to the subject of 
wood/peat energy (including environmental and resource implica- 
tions). It was seen that substantial volume of oil has been displaced 
through the use of wood biomass fuels in the commercial and in- 
dustrial sector. In this sector, 89% of the biomass consumed is used 
by the pulp and paper industry. However, this industry leaves large 
volumes of biomass unharvested which, if harvested, would provide 
a silvicultural benefit to the company and creat a fuel supply for 
other users. Most small commercial and industrial users of wood 
biomass fuel face an inherent problem of security of supply and sta- 
bility of price. If the problems of fuel supply and demand can be 
sorted out, it appears that there is a wood biomass supply sufficient 
to meet the demands of existing and proposed commercial and in- 
dustrial applications. Environmental impact monitoring is not a fea- 
ture of wood biomass harvesting or combustion. There are only 
three existing or proposed projects using fuel peat in Atlantic 
Canada. Inventories have shown that the region has a substantial 
fuel peat resource. 251 refs. 


32724 ati tse Cu/sub x/S-CdS thin film solar 
cells - aftertreatment and stability. Pfisterer, F. (Stuttgart 
Univ. (Germany, F.R.). Fakultaet 4 - Elektrotechnik). 19 
Feb 1987. 200p. (in German). NTIS (US Sales Only), PC 
A09/MF A01. Order Number DE88770205/JAW. 

The performance of Cu/sub x/S-CdS thin film solar cells 
can be improved significantly by a secondary treatment of the Cu 
layer. The physical mechanisms underlying the aftertreatment proc- 
ess were investigated both experimentally and theoretically. A his- 
torical review is followed by an outline of the technology and 
theory of these solar cells (material properties, process engineering, 
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photovoltaic properties) and a description of Cu aftertreatment and 
H glowing (experimental set-up, surface potential shift, electron 
beam scanning). Capacity measurements in this type of thin film 
cell are described (space charge profile, electrolytic decomposition, 
copper depletion between the contact web). Aftertreatment of the 
copper layer enhances the solar cell efficiency, stability, and pro- 
ductivity, makes the immersion process less tedious, and corrects 
the stoichiometry. (HWJ). 


$2725 (NRC/E—NRC18064) Energy from forest bio- 
mass. A Canadian perspective. Overend, R.; Silversides, R. 
(National Research Council of Canada, Ottawa, Ontario. 
Div. of Energy). Feb 1980. 19p. (CE—01104). CANMET/ 

, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Current world energy use is discussed and plotted so that 
the status of OCED (Organisation for Economic Cooperation and 
Development) and developing countries is readily apparent. The 
trend in substitution of forms of energy is shown and the differ- 
ences between developed and developing countries established. De- 
veloped countries industrialised with non-renewable resources such 
as coal and later switched to oil, while the developing world is in- 
dustrialising on oil from a predominantly renewable energy base. 
Wood fuel use in the developing world is outlined and its impor- 
tance stressed. Wood as a fuel in industrialised countries is re- 
viewed. There is considerable potential for the expanded use of the 
forest as bioenergy since only 25% or less is currently utilised for 
all purposes. Canadian forest resources are extremely large; due to 
the versatility of wood biomass as a feedstock to prepare gaseous, 
liquid and solid fuels, they are likely to have an increasing share of 
future energy supply. 14 refs., 7 figs., 7 tabs. 


32726 (ORNL/Sub—81-09050/7) Woody species for bio- 
mass production in Florida: Final report, 1983-1988. Rock- 
wood, D.L.; Dippon, D.R.; Lesney, M.S. (Florida Univ., 
Gainesville (USA). Dept. of Forestry). Feb 1988. Contract 
AC05-840R21400. 164p. NTIS, PC A08/MF A01;1. Order 
Number DE88008997/JAW. 

From 1983 to 1988, this project’s short rotation woody crop 
research enhanced the potential of Eucalyptus species in Florida. A 
fourth-generation E. grandis seed orchard could produce over 100 
million seedlings annually for use in southern Florida. Seed from 
the 50 best trees in the orchard may double the average productivi- 
ty in the preceding genetic base population. Three frost-resilient 
and rapid-growing E. grandis clones are being commercially propa- 
gated by tissue culture, and over 250 additional clonal candidates 
are under test. While rooted cuttings of selected clones could be 
mass produced in less than seven months, micropropagation may 
reduce the cost of vegetative propagation. Eucalyptus tereticornis 
and E. camaldulensis demonstrated vigor and frost-hardiness and 
may be suitable for sandhills sites in central Florida and wetter sites 
further south. For northern Florida, E. amplifolia had good frost- 
resilience and remained vigorous through four coppice rotations. 
Coppicing of other eucalypts, notably E. grandis, is very dependent 
on climatic factors. Biomass properties of the eucalypts vary due to 
genetics and age but appear suitable for certain fermentation and 
pulping processes. Economic analyses suggest that E. grandis and 
E. amplifolia may be profitably grown and that short rotation cul- 
ture appears feasible for slash pine, but cannot yet be advised for 
sand pine. 126 refs., 24 figs., 67 tabs. 


32727 (PB—88-145545/XAB) Titanate electrodes for 
photoelectrochemical solar energy conversion. t Lam, R.U.E. 
(Rijksuniversiteit Utrecht (Netherlands)). 1983. 64p. NTIS, 
PC E04/MF AO1. 

Summary in Dutch. 

Contents include: sensitization of titanate photoanodes by 
surface doping with Cr** compounds; sensitization of SrTiOs pho- 
toanodes by doping with various transition-metal ions; steady-state 
photoresponse theory for transition-metal-doped semiconductor 
photoanodes; optical absorption and luminescence of pure and tran- 
sition-metal-doped AkTiOs; interfacial phenomena of reduced 
TiO.:Nb photoanodes in 0.5 M H2SO,; interfacial phenomena of 
some titanate photoanodes. 
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32728 (PB—88-147947/XAB) On-farm anaerobic digester 
and fuel-alcohol plant. Final report. Bengtson, H.H. (South- 
ern Illinois Univ., Edwardsville (USA). Dept. of Civil Engi- 
neering). Dec 1985. 36p. NTIS, PC A03/MF AO1. 

An anaerobic-digestion system, coupled with a fuel-alcohol 
plant, was constructed and set up on a southern Illinois farm as part 
of an integrated farm-energy system. The digester heating can be 
done using waste hot water from the alcohol plant and biogas from 
the digester can be used as fuel for the alcohol production. The an- 
aerobic digestion system is made up of the following components; a 
hog finishing house with a manure pit; a solids handling pump to 
feed the manure; and a 13,000-gallon railroad tank car as the main 
digester vessel and pump to transfer effluent from the digester to a 
150,000 gallon storage tank. The digester was operated for suffi- 
cient time to demonstrate the use of hot water in an automated di- 
gester temperature control system. Sufficient biogas was produced 
to demonstrate the use of biogas in a converted propane boiler. 


$2729 (PNFI—PIX46) Total tree and merchantable stem 
biomass equations for Ontario hardwoods. Alemdag, J.S. (Pe- 
tawawa Forest Experiment Station, Chalk River, Ontario 
(Canada))). 1984. 54p. (CE—01311). CANMET/TID, 
Energy, Mines and Resources 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

Aboveground biomass equations for single trees of 19 hard- 
wood species of Ontario were developed. These equations are for 
estimating biomass in terms of ovendry mass for the main compo- 
nents of trees based on diameter at breast height and tree height, 
and in terms of percent of total stem mass for the merchantable and 
unmerchantable portions of the stem based on either breast height 
diameter and merchantable diameter, or tree height and merchanta- 
ble height. In addition, several other biomass relationship were es- 
tablished. Computer produced tables for preparing the data for 
analysis are included in this report, and application of the predic- 
tion equations demonstrated. 8 refs., 1 fig., 15 tabs. 


32730 (SAND—87-1730C) Photovoltaic concentrator 
technology: Recent results. Boes, E.C. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 12p. (CONF-880513—1). NTIS, PC A03/MF 
A01;1. Order Number DE88009588/JAW. 

From 8. European photovoltaic solar energy conference; 
Florence, Italy (9 May 1988). 

This paper discusses the recent results in photovoltaic con- 
centrator technology development. The major topics presented are 
a detailed description of current concentrator module development 
efforts, a summary of concentrator component development, and a 
discussion of the economics of photovoltaic concentrators in light 
of these activities and the higher concentrator cell efficiencies that 
have been demonstrated. 6 refs., 2 figs. 


32731 Se es Growth and characteriza- 

tion of thin films of ZnSnP.: Final report, 15 October 1983- 

31 May 1987. Ajmera, P.K.; Shin, H.Y. (Louisiana State 

Univ., Baton Rouge (USA). Dept. of Electrical and Com- 

puter ’ Engineering). Feb 1988. Contract AC02-83CH10093. 

39p. NTIS, PC A04/MF AO0Ol;1. Order Number 
8001164/JAW. 

This research involved the vacuum deposition of thin films 
of ZnSnP2. This ternary chalcopyrite semiconductor has a direct 
energy gap of 1.66 eV. Its constituent elements, zinc and phospho- 
rus, are plentiful in the US and tin is readily available from abroad. 
This makes ZnSnP2 an attractive material for low-cost terrestrial 
photovoltaic applications. Growth conditions were experimentally 
determined to obtain near-stoichiometric vacuum growth of thin 
films of ZnSnP2 on GaAs, quartz, and molybdenum substrates uti- 
lizing elemental sources. The grown films were characterized by 
chemical, electrical, and optical measurements and by morphologi- 
cal studies. Attempts were made to fabricate simple heterostructure 
devices on the grown layers. This research provides information on 
the relevant properties of vacuum-grown thin films of ZnSnP, for 
its potential application in polycrystalline thin-film PV devices. 
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- ate Age ne ae Laser-heated CVD process 


for Seeahnadiiantitn films for low-cost solar-cell applications: 
Final subcontract report, 1 February 1984-28 February 1987. 
Adler, D.; erty, J.S. (Solar Energy Research Inst., 


Golden, CO (USA)). Feb 1988. Contract AC02-83CH10093. 
205p. NTIS, PC A10/MF A01;1; GPO Dep. Order Number 
DE88001162/JAW. 

Experimental and theoretical investigations of the growth 
and properties of doped hydrogenated amorphous silicon (a-Si:H) 
materials were performed. Controlled doping of laser-induced 
chemical-vapor-deposited (LICVD) a-Si:H, both n-type and p-type, 
was achieved, and the resulting films were characterized by a varie- 
ty of techniques. Representative-quality films were produced at 
high growth rates. The doped layers were then used in fabricating 
the first LICVD photovoltaic cells. A detailed analysis of the 
sweep-out experiment was performed. This experiment can serve as 
a new spectroscopy of the electronic density of states in doped 
semiconductors. Based on the analysis, several previously unknown 
features in the electronic density of states of n-type and p-type 
glow-discharge-produced a-Si:H were postulated. 


32733 (SERI/STR—211-3288) Diagnostics of glow dis- 
charges used to produce hydrogenated amorphous silicon 
films: Annual subcontract report, 15 April 1986-14 June 1987. 
Gallagher, A.; Doyle, J.; He, M.; Lin, G.H.; Scott, J. (Na- 
tional Bureau of Standards, Boulder, CO (USA); Colorado 
Univ., Boulder (USA)). Jan 1988. Contract AC02- 
83CH10093. 53p. NTIS, PC A04/MF A01;1. Order Number 
DE88001151/JAW. 

This report presents results of research done to measure the 
neutral species produced in silane, silane-hydrogen, disilane, disi- 
lane-hydrogen, germane, germane-hydrogen, and silane-germane 
discharges. Interpretation and modeling of the data in terms of dis- 
charge chemistry are also desirable. Mass-spectrometric measure- 
ments were made of the stable gases flow through and produced in 
silane, disilane, and silane-germane discharges. From these observa- 
tions, the discharge stoichiometry was determined and the reaction 
pathways that lead to film deposition clarified. The importance of 
one processing parameter (powerflow) is explained, and a high ratio 
of germanesilane depletion in mixed-gas discharges is identified. A 
calculation of radical deposition in pure silane discharges shows the 
dominance of SiH; deposition at low powers and suggests the 
reason (surface mobility) why this produced good-quality films. 
Measurements of postdeposition sputtering of a-Si:H films were im- 
portant in understanding and modeling the deposition reactions as 
well as the high-rate deposition method was also developed and 
studied. 


32734 (SERI/STR—211-3289) Ternary adamantine mate- 
rials for low-cost solar cells: Final subcontract report, 1 No- 
vember 1984-31 December 1986. Cahen, D.; 

(Solar Energy Research Inst., Golden, CO ‘USA)). Dec 
1987. Contract AC02-83CH10093. 45p. NTIS, PC A03/MF 
A01;1. Order Number DE88001160/JAW. 


Several methods were investigated to prepare CulnS(e), 
using electroplating techniques near room temperature, to explore 
them for obtaining photovoltaically active films. No significant 
photoactivity resulted, unless an annealing step (at greater than or 
equal to 400{degree}C) was added to the process. Promising PV 
activity was found only if this anneal was carried out in a S(e)-con- 
taining atmosphere. Therefore, in part of this project, the two steps, 
metal deposition and chalcogen incorporation, were separated. 
These experiments showed that chalcogenization is the most critical 
step in obtaining films that are PV active. The composition of the 
films obtained after the chalcogenization step can be varied consid- 
erably by a chemical, postannealing treatment. PV activity of films 
was checked in a simple, rapid way by sputtering Cd onto them. 
Both these junctions, as well as those obtained by ITO deposition, 
show improved rectification and PV activity, after air anneal of the 
chalcogenized film, before junction formation. Possible causes for 
this are discussed. Separate C-V experiments on AlCuInSe:Mo 
structures, using CulnSe.Mo films, provided direct evidence of the 
persistence of two types of CulnSe2 layers, distinguishable by their 
doping concentration. 
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32735 (SNC/TD—031980) tne tm optimisation of 


biomass liquefaction process technology 
review and pilot plant. Cooke, N.E.; Moffatt, 1M; Evange- 
lidi, I.G. (SNC Group, Montreal, Quebec (Canada). Techni- 
cal Development Dept.). Mar 1980. 9lp. (CE—01233). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KIA 0GI1; $0.34CAN per 
page, $3.40 CAN minimum. 

Preliminary process designs and costing have been undertak- 
en for a 2 bbi/d wood liquefaction pilot plant. Conceptual designs 
and cost estimates have also been established for industrial plants 
capable of processing 3,000 ton/d of green wood by the thermoca- 
talytic and the non-destructive hydrogenation routes. From a 
review of the design and cost studies, it is concluded that thermo- 
catalytic liquefaction of wood holds the promise of being by far the 
best way of transforming the energy content of wood into liquid 
form. Though further from industrial realization, the process is 
more energy efficient than the production of methanol in both 
theoroy and practice; the production costs are estimated as being 
lower for the same Btu content. It has been shown that by the ther- 
mocatalytic processes in the presence or asbence of reducing gases, 
wood may be transformed to an oxygenated proto-oil. This product 
contains about two-thirds of the original energy content of the 
wood, resembles heavy bunker oils, and apparently could be burned 
as such or upgraded. This process offers a potentially attractive 
means of utilizing the large quantities of wood wastes presently ac- 
cumulating at certain sawmills, and of concentrating the potential 
production of energy forests. Appendices describe in detail the Ber- 
gius, University of Toronto, Bechtel (hydrogenation) and U.S. 
Bureau of Mines processes, and give the detailed design of the en- 
visaged pilot plant. 37 refs., 12 figs., 14 tabs. 


32736 (SU—ENFOR021983) Characterization of 

tic oils derived from P tremuloides. Menard, H.; Roy, 
C. (Sherbrooke Univ., Quebec pede. F Feb 1983. vp. (in 
French). (CE—01431). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

A detailed analysis of pyrolytic oils derived from vacuum 
pyrolysis of Populus tremuloides has been carried out in the labora- 
tory. Some 60 pure compounds have been formally identified and 
more than 20 have been quantified. It is estimated that over 250 
other compounds are still unidentified, of which many are only in 
trace amounts. Among the identified compounds, water and carbox- 
ylic acids represent the major components of the oils, totaling about 
46 wt%. The difficult problem of determining water content in a 
complex liquid mixture has been resolved by using an automatic ti- 
trometer. This study has also permitted the development of a spe- 
cific analytic technique for the determination of simple carboxylic 
acids. It has also demonstrated the general superiority of the C.W.- 
20M capillary column used in gas chromatography, in comparison 
with other columns generally used. It is estimated that 25-30 wt% 
of the substances contained in pyrolytic oils are directly detectable 
in gas chromatography with the help of this stationary phase. An 
overall approach to analysis based on an initial preparatory liquid 
phase chromatography of the pyrolytic oils by families of com- 
CT, eee 
chromatography/mass spectrometry of the families thus isolated, 
has been developed. This overall method should ultimately permit 
complete identification of all components. Included as saguitibes 
are two papers in English: The Determination of Water in Wood- 
derived Liquids; Analysis of Carboxylic Acids in Pyroligneous Liq- 
uors Using HPLC. 33 refs., 25 figs., 11 tabs. 


32737 (TU—031982) Agricultural and other biomass 
wastes as a local source of energy. Procos, D.; Ben-Abdallah, 
N. (Technical Univ. of Nova Scotia, Halifax (Canada). Mar 
1982. 114p. (CE—01275). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The purpose of this research was to explore the extent to 
which locally available waste biomass from crops, animals and for- 
estry and, to some extent, solid municipal wastes, could be useful as 
an energy source for local distribution in rural and ex-urban settings 
across Canada. To this end, a multi-disciplinary team of investiga- 
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tors with expertise in land use and planning, agricultural engineer- 
ing, and energy policy analysis was assembled. The investigators’ 
approach included disaggregate (Canadian) inventory and analysis 
by Census Division, the identification of the more promising was- 
tesheds in the country and several regional case studies. An exami- 
nation of the policies and institutional arrangements in the various 
areas (such as agriculture, municipal services, and energy policy) 
which have some impact on the utilization of this renewable re- 
source for local energy production was undertaken. As well, the 
team evaluated technological options and economic constraints and 
opportunities. The product of this research is a written report 
which includes a set of specific recommendations focussing espe- 
cially on requirements for policy-making and institutional struc- 
tures. 35 refs., 19 figs, 99 tabs. 


32738 (UCRL—98381) Agrobacterium rhizogenes: Trans- 
formed root cultures for the study of polyacetylene metabo- 
lism and biosynthesis. Marchant, Y.Y. (Lawrence Livermore 
National Lab., CA (USA)). Feb 1988. Contract W-7405- 
ENG-48. 15p. (CONF-8707158—1). NTIS, PC A03/MF 
A01;1. Order Number DE88008895/JAW. 

From International conference on the chemistry and biology 
of NOARC’s; Aarhus, Denmark (19 Jul 1987). 

Biologically active polyacetylenes are produced at low 
levels by the roots of members of the Coreopsidinae subtribe in the 
Asteraceae. Ten taxa of Coreopsis and Bidens were tranformed 
with Agrobacterium rhizogenes Strain A, and hairy root cultures 
established. These cultures grew rapidly and produced the same 
arrays of polyacetylenes as intact roots. The use of transformed 
roots for the study of polyacetylene biosynthesis is described in this 
paper. The engineering of plants with resistance to herbicides is 
now a practical reality because there are economic, intellectual and 
environmental incentives for using recombinant DNA technology 
in crop improvement programs, and because the biochemical and 
genetic basis for herbicide resistance is a simple trait conferred by a 
single gene. The transformation of plants with genes conferring re- 
sistance to insects or disease is more daunting, however, as biologi- 
cally active secondary metabolites such as some alkaloids are typi- 
cally products of multienzyme reactions. Photoactive polyacety- 
lenes are probably plant defense chemicals and they are derived by 
a sequence of desaturation steps from oleic acid, which occurs ubiq- 
uitously in higher plants. Although the acetylene pathway may en- 
compass as many genetic messages as those for morphine biosynthe- 
sis, it is likley that the genes controlling the biosynthesis of polya- 
cetylenes may be isolated, identified in the near future and trans- 
ferred via Agrobacterium to economically important plants suscep- 
tible to pathogen attack. 58 refs., 4 figs., 3 tabs. 


32739 Progress in photosynthesis research: Volume 3, 
Proceedings. Biggins, J. (ed.). Dordrecht, Netherlands; Mar- 
tinus Nijhoff Publishers (1987). 863p. (CONF-860808— 
Vol.3). Kluwer Academic Publishers, P. O. Box 358, 
Accord Station, Hingham, MA 02018-0358;1. Contract 
FG02-85ER 13372. 

From 7. international congress on photosynthesis; Provi- 
dence, - USA (10 Aug 1986). 

These proceedings comprise the majority of the scientific 
contributions that were presented at the VIIth International Con- 
gress on Photosynthesis. The Congress was held August 10-15, 
1986. The proceedings are provided in four volumes. Volume three 
contains 176 reports organized into eleven topics, namely, Proton 
ATP-ase; Electrochemical Proton Gradients and ATP Synthesis; 
Light-dark Regulation of Carbon Metabolism; Metabolite Regula- 
tion of Carbon Metabolism; Ribulose 1,5 Biphosphate Carboxylase 
Oxygenase; Other Chloroplast Enzymes; Metabolism of C4 and 
CAM Plants; Integration of Carbon and Nitrogen Metabolism; Pho- 
torespiration; Carbon Partitioning; and Herbicide Action. (DT) 


Frag Ses el ee Ne 
Proceedings. Biggins, J. (ed echt, Nether! ar- 
tinus Nijhoff Publishers (1987). 767p. (CONF-860808— 
Vol.1). Kluwer Academic Publishers, P.O. Box 358, Accord 
Station, Hingham, MA 02018-0358;1. Contract FG02- 
85ER13372;FG02-85ER 13372. 

From 7. international congress on photosynthesis; Provi- 
dence, RI, USA (10 Aug 1986). 
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These proceedings comprise the majority of the scientific 
contributions that were presented at the VIIth International Con- 
gress on Photosynthesis. The Congress was held August 10-15, 
1986. The proceedings are provided in four volumes. Volume one 
contains 162 reports organized into five topics, namely, Excitation 
Energy Transfer; Primary Electron Transfer Reactions; Chloro- 
phylls and Model Systems; Structure of Molecular Complexes; 
Crystallographic and Physical Studies; and Oxygen Evolution. The 
individual reports are abstracted and indexed for the Energy Data 
Base. (DT) 


32741 Progress in photosynthesis research: Volume 4, 
Proceedings. Biggins, J. (ed.). Dordrecht, Netherlands; Mar- 
tinus Nijhoff Publishers (1987). 855p. (CONF-860808— 
Vol.4). Kluwer Academic Publishers, P. O. Box 358, 
Accord Station, Hingham, MA 02018-0358;1. Contract 
FG02-85ER 13372. 

From 7. international 
dence, RI, USA (10 Aug 1986). 

These p comprise the majority of the scientific 
contributions that were presented at the VIIth International Con- 
gress on Photosynthesis. The Congress was held August 10-15, 
1986 in Providence, Rhode Island. The proceedings are provided in 
four volumes. Volume 4 contains 178 reports organized into 12 
topics, namely, photoinhibition; temperature; water potentials; salin- 
ity and nutrient deficiency; regulation of gas exchange; mechanisms 
of CO, concentration; crop productivity; biosynthesis of photosyn- 
thetic pigments; photoregulation of chloroplast development; chlor- 
oplast molecular genetics; photosynthetic bacteria; and cyanobac- 
teria. 


congress on photosynthesis; Provi- 


32742 research: Volume 2, 


in photosynthesis 
Proceedings. Biggins, J. (ed.). Dordrecht, Netherlands; Mar- 
tinus Nijhoff Publishers (1987). 844p. (CONF-860808— 


Vol.2). Kluwer Academic Publishers, P.O. Box 358, Accord 
Station, 
85ER 13372. 


MA 02018-0358;1. Contract FG02- 
From 7. international congress on photosynthesis; Provi- 
dence, ~~ USA (10 Aug 1986). 
proceedings comprise the majority of the scientific 
as that were presented at the VIIth International Con- 
gress on Photosynthesis. The Congress was held August 10-15, 
1986. The proceedings are provided in four volumes. Volume 2 
contains 169 reports organized into 15 topics, namely, components 
and pigment protein complexes a) b) c) d); stoichiometry of photo- 
system I and photosystem II; lateral heterogeneity and stacking; lo- 
calization of membrane components; effects of environmental 
changes and growth conditions; quinone acceptors; cytochromes (b- 
f) complex; lateral electron transport, connectivity between photo- 
systems; plastocyanin; PSI-cyclic electron transport; inhibition and 
environmental effects; general aspects; higher plants; organisms 
containing phycobilins; and membrane protein kinases. (DT) 
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be China)). 1987. NTIS (US Sales Only), PC A23. Order 
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sammenarbeit G.m.b.H. (GTZ), Eschborn (Germany, 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32767 (CONF-870903—Vol.1-Absts., pp 1.5.16) Energy 
alternatives: Computer modelling of small-scale electricity 
supply options. Smith, C.; Tomkins, R.; Starr, M.R. (Imperi- 
al Coll. Centre for Environmental Technology, London 
(UK)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32768 (CONF-870903—Vol.1-Absts., pp 1.5.17) Evalua- 
tion of power conditioners for isolated photovoltaic 


systems. 
Phillips, S.J. (Murdoch Univ. (Australia). Energy Research 
Inst.). 1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32769 (CONF-870903—Vol.1-Absts., pp 1.5.18) New in- 
verter for photovoltaic pumps. Obloch, H. (AEG-Telefunken 
Anlagentechnik, Wedel (Germany, F.R.)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32770 (CONF-870903—Vol.1-Absts., pp 1.5.19) Photo- 
voltaic power generating system provided with redox flow bat- 
tery. Kurokawa, Kosuke; Nozaki, Ken; Tani, ee Akai, 
Yuichi. (Electrotechnical Lab., Sakura, Ibaraki (Japan); 
Ebara Corp., Tokyo (Japan)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy iety international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32771 (CONF-870903—Vol.1-Absts., pp 1.5.20) Observ- 
ing the state of electro-chemical storages in photovoltaic 
power supply systems. Caselitz, P.; Kleinkauf, W.; Pigorsch, 
W.; Willer, B. (Kassel Univ. (Gesamthochschule) ( - 
ny, F.R.). Fachbereich 16 - Elektrotechnik). 1987. NTIS 
(US Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32772 (CONF-870903—Vol.1-Absts., pp 1.5.21) Com- 
bined battery/hydrogen storage for autonomous wind/solar 
systems. Beyer, H.; Luther, J.; Schumacher-Groehn, J. (Ol- 
denburg Univ. (Germany, F.R.). Fachbereich 8 - Physik). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32773 (CONF-870903—Vol.1-Absts., pp 1.5.22) Satellite 
monitoring and control system for a remote PV power demon- 
stration project in Australia. Sheridan, N.R.; 
Crutcher, J. (Preece Ewbank Belford Pty. Ltd., Brisbane 
(Australia)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32774 (CONF-870903—Vol.1-Absts., pp 1.5.24) Control 
system for autonomous photovoltaic solar units with a double 
energy accumulation. Parra, E.; Trelles, F.A.; Alamo, J.L. 
del. (Valladolid Univ. (Spain). "Escuela Superior de Ingen- 
ieros Industriales). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32775 (CONF-870903—Vol.1-Absts., pp 1.5.25) Control 
strategies for renewable energy systems based on weather 
forecasts and climatic information. Heinemann, D.; Luther, 
J. (Oldenburg Univ. (Germany, F.R.). Fachbereich 8 - 
Physik). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32776 (CONF-870903—Vol.1-Absts., : pp 1.5.26) 
of photovoltaic installations. Masoud, M.E. (Helwan Univ., 


Cairo (Egypt). Faculty of Engineering and Technology). 


1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32777 rene amen oe pp 1.6.03) Behay- 
iour of a concentration generator under a semi-arid climate. 
Essafti, A.; Ijdiyaou, Y.; Khaidar, M.; Rondeting Ac: Ame- 
ziane, E. "(Marrakech Univ. (Morocco). Physics Dept.). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32778 (CONF-870903—Vol.1-Absts., pp 1.6.04) Per- 
—T of photovoltaic converters coupled to compound 
concentrators. Fraidenraich, Ne Fraga, A.N. da; 
Soma. H.S. (Pernambuco Univ., Recife (Brazil). Dept. de 
Energia Nuclear). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32779 (CONF-870903—Vol.1-Absts., pp 1.6.10) Overall 
efficiency analysis of a photovoltaic/thermal energy system. 
Deb, S.; Basu, A. Jadavpur Univ., Calcutta (India). School 
of Energy Studies). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32780 (CONF-870903—Vol.1-Absts., pp 1.6.13) Auxilia- 
ry photovoltaic energy supply for a solar thermal process heat 
plant. Scharmer, K.; Schminder, M.; Schmidt, J. (Gesell- 
schaft fuer Entwicklungstechnologie m.b.H., Aldenhoven 
(Germany, F.R.); Fraunhofer-Institut fuer Solare Energie- 
systeme (ISE), Freiburg im Breisgau (Germany, F.R.)). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32781 (CONF-870903—Vol.1-Absts., pp 1.6. 14) Design 
and operation of a wind-photovoltai ic cogeneration system for 
a group of houses. Dubois, A.; Resta, G.; Dichler, A. (Open 
Univ., Milton Keynes (UK). Energy and Environment Re- 
search Unit; Solapak Ltd., High Wycombe (UK)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32782 (CONF-870903—Vol.1-Absts., pp 1.6.15) Markov 
model approach to solar/wind systems. Beyer, H.G.; Luther, 
J. (Oldenburg Univ. (Germany, F.R.). Fachbereich 8 - 
Physik). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32783 (CONF-870903—Vol.1-Absts., pp 1.6.16) Statisti- 
cal approach to combined solar/wind electricity generation. 
Beyer, H.G.; Gabler, H.; Luther, J. (Oldenburg Univ. (Ger- 
many, F.R.). Fachbereich 8 - Physik). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32784 (CONF-870903—Vol.1-Absts., pp 1.6.17) Cou- 
pling hybrid wind/solar energy converter system to the mains 
grid. Gerdes, G.J.; Luther, J.; Steinberger-Willms, R. (Ol- 
denburg Univ. (Germany, F.R.). Fachbereich 8 - Physik). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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$2765 (CONF-870903—Vol.1-Absts., pi 
system analysis. Schott, T.; Zeidler, A. tsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V. 
(DFVLR), Stuttgart (Germany, F.R.). Inst. fuer Technische 
Thermodynamik). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


1.6.18) PV- 


(CONF-870903—Vol.1-Absts., pp 1.6.19) Solar 
island 


. (Preece Ei 
(Australia)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32787 (CONF-870903— Vol.2-Absts., ape 4. See Utility 
perspectives on renewable technologies. W C.J.; Ian- 
nucci, J.J. (Pacific Gas and Electric Co., “Sen CA 
(USA)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32788 (CONF-870903—Vol.2-Absts., pp 6.1.06) Simple 
electronic control for DC shunt motors in photovoltaic pump- 
ing plants. Locci, N.; Mocci, F.; Tosi, M. (Cagliari Univ. 
(Italy). Inst. of Electrotechnics). 1987, NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32789 (CONF-870903—Vol.2-Absts., pp 6.1.07) Photo- 
D.P.; Whitfield, G.R. 


(Colombo Univ. ve aes Statistics and Computer Sci- 
t. of Cybernetics). 1987. 
NTIS A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32790 (CONF-870903—Vol.2-Absts., pp 6.1.09) Substi- 
tuting diesel engines with photovoltaic power systems in water 
pumping from Jordan desert wells. Mahmoud, M. (Royal 
Scientific Society (RSS), Amman (Jordan). Photovoltaic 
Section). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 6.1.11) Im- 
power elec- 
tronic subsystem. i R. (Technische 
Univ. Berlin (Germany, F.R.). "Fachbereich 19 - Elektro- 
technik). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32792 (CONF-870903—Vol.2-Absts., pp 6.1.17) Per- 
formance of P.V. panels mounted on a sun-tracker in water 
pee ee. ea Essafti, A.; Bennouna, A.; 
; Ameziane, E.L. (Marrakech Univ. (Morocco). 

Physica * Dent) 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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(CONF-870903—Vol.2-Absts., pp 6.4.08) Meas- 
devices for medical 


fuer Entwicklungstechnologie m.b. H., Aldenhoven (Germa- 
ny, F.R.); AEG-Telefunken Anlagentechnik, Wedel (Ger- 
many, F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32794 (CONF-870903— V ol.2-Absts., 6.6.02) Photo- 
= technology transfer EEC/ACP. Zairian solar 
. Mbwanga-Diba, C.; Bever, L. van; Men- 
a A. 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32795 (CONF-870903—Vol.2-Absts., pp 6.8.04) First 
solar energy project in Bahrain. Danish, S.A.; Abdalla, 
Y.A.G. (Bahrain Centre for Studies and ” Research, 
Manama). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32796 ee 2-Absts., pp 6.8.11) a 
voltaic power systems for telecommunication 
the Republic of Korea. Hwang, I1.K.; Chea, Y.H.; oo 
M.W. (Metropolitan State Coll., Denver, co (USA). Phys- 
ics Dept.; Korean Inst. of Energy and Resources, Daejeon 
(Republic of Korea)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32797 ee ee 2-Absts., pp 6.8.14) Applica- 
tion of photovoltaic systems in Pakistan. Qayyum, A; 
Wilson, J.I.B.; Ibrahim, K. (Heriot-Watt Univ., Edinburgh 
(UK). Dept. of Physics). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32798 (CONF-870903— V ol.2-Absts., 6.9.06) Applica- 
tion of solar photovoltaic systems in Chana. Opam, ; 
Wereko-Brobby, C.Y. 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32799 ilar IR nee 2-Absts., pp ane On the 
role of solar electricity in rural development. Broman, L.; 
Roennelid, M.; Sallah, S.O.A. (University Coll. of Falun, 
Bor! (Sweden). Solar Energy Research Center; Minis- 
try of ic Planning and Industrial Development, 
Banjul (Gambia). “Gambia Renewable Energy Centre). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32800 (CONF-870903—Vol.2-Absts., pp 6.9.09) PV ap- 
plication and tests in Egypt. Botros, R.; Bucher, W. (New 
and Renewable Energy Authority, Cairo (Egypt); Deutsche 
Forschi und Versuchsanstalt fuer Luft- und Raumfahrt 
eV. (DFVLR), Koeln (Germany, F.R.)). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32801 (CONF-870903—Vol.2-Absts., pp 6.9.10) Pro- 
posed methodology for reliability and maintainability manage- 
ment of photovoltaic/wind/battery power system with applica- 
tion in Egypt. El-Tamaly, H.H.; EL-Maghraby, M.H. (Minya 
Univ. (Egypt). Faculty of Engineering; Mansoura Univ. 
(Egypt). Faculty of Engineering). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32802 (CONF-870903—Vol.2-Absts., pp 7.2.01) Iron/ 
chromium-redoxbattery: wren ot devel opment for photovoltaic 
systems. Ledjeff, K.; Reiner, A.; Heinzel, A. (Fraunhofer- 
Institut fuer Solare Energiesysteme (ISE), Freiburg im 
Breisgau (Germany, F.R.)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2803 (CONF-870903—Vol.2-Absts., pp 7.2.02) Applica- 
tion of improved lead-acid batteries ‘photovoltaic arrays. 
Armenta, C.; Doria, J.; Andres, M.C. de. (Universidad 
Complutense de Madrid ‘(Spain ). Grupo de Energia Solar). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32804 (JSES—8701, pp yP) Development of cross mag- 
netic core DC-AC inverter for interconnected voltaic 
power system. Maeda, Mitsuru; Mitamura, Koichi; Takaha- 
shi, Hiroo; Ichinokura, Osamu; Murakami, Koichi. (The 
Tohoku Electric Power Co., Inc., Sendai, Japan; Tohoku 
Univ., Faculty of Engineering, Sendai, Japan). Dec 1987. 
(In Japanese). NTIS (US Sales Only), PC A09. Order 
Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

With spread of photovoltaic power plants to general person- 
al houses, it is more necessary to develop an interconnecting device 
without voltage fluctuation, generation of higher harmonics, reduc- 
tion in power quality, i.e., generation of antiphase voltage, and haz- 
ardous effect on protection. A cross magnetic core DC-AC inverter 
was applied to a photovoltaic power system for use in general per- 
sonal houses. The inverter was connected to a test distribution line. 
The interconnection characteristics were examined. The inverter is 
composed of cross magnetic cores having a tie-transforming func- 
tion and a rectangular wave d.c. chopper, and is effective in simpli- 
fying an interconnected power system. When an a.c. power system 
of the interconnected system is stopped, the inverter stops its 
power transformation independently of a protective device. The 
primary and the secondary of the inverter is coupled in loose, 
which contributes to no generation of noises. The contrary, the 
cross magnetic core is large in size, as compared with ordinary 
transformers. Accordingly, development of small-size d.c. - a.c. in- 
verters is an important problem. Small-size d.c. - a.c. photovoltaine 
power systems. (10 figs, 5 refs) 


32805 (JSES—8701, pp vp) Development of multi-fune- 
tional high frequency PWM inverter for interconnected pho- 
tovoltaic power system. Mitamura, Koichi; Maeda, Mitsuru; 
Takahashi, Hiroo. (The Tohoku Electric Power Co., Inc., 
Sendai, Japan). Dec 1987. (In Japanese). NTIS (US Sales 
Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

When a variable number of photovoltaic power plants are 
interconnected to distribution systems, the resultant system will 
face with protection problems by antiphase voltage at interruption 
of the system, protection cooperation, reduction in power quality 
by voltage fluctuation, generation of higher harmonics, etc.. This 
paper describes the demonstration test of a multi-functional high 
frequency PWM (pulse wavelength modulation) inverter, and im- 
provement of power qualitity under operation of an interconnected 
system. A multi-functional high frequency PWM inverter to con- 
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nect d.c. power systems such as photovoltaic power systems to ex- 
isting power systems has not only a function to convert d.c. to a.c. 
but also control functions to follow the maximum power of solar 
cells and to improve the power factor of load for compensate for 
reactive power, with power conversion from d.c. to a.c. of power 
systems. Also, it has been revealed that the inverter serves as an 
active filter to prevent higher harmonics from flowing in a power 
system from load apparatus at an interconnecting point. (8 figs, 2 
photos, 4 refs) 


32806 (JSES—8701, pp vp) Pollution-abating electric car 
powered with solar cell. Fu jjinaka, Shoji. (Tokyo Denki 
Univ., Tokyo, Japan). Dec 1987, (in Ja ). NTIS (US 
Sales Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes a pollution-abating electric car powered 
with solar cells. The 96 V secondary battery of an electric car 
(modified Suzuki carry van) was charged with a max. 700 W poly- 
crystal silicon solar cell array (main) mounted to the roof of a pri- 
vately-owned house. In running, electric energy was supplied for 
compensation with a max. 80 W amorphous silicon solar cell array 
(sub) fixed to the roof of the car. In fine weather, a day charge of 
the main solar cells was 30 - 35 Ah, and that of the sub solar cells 3 
Ah. As for the current characteristics during the run, the discharge 
current was large at acceleration, and was very small at constant 
speed. While the speed was being reduced, charge recovery could 
be conducted by using a regenerative breake. This is a large merit 
of the electric car. The system used for this experiment is appropri- 
ate for short driving of 50 - 60 km run. Use of the sub solar cells 
contributes to increase in the month run of the electric car, as com- 
pared with the electric car using the main solar cells only. In con- 
sideration of possibility of future rising up of gasoline cost and ex- 
haust contamination, this system will be more important. (6 figs, 6 
refs) 


32807 (JSES—8701, pp vp) Introduction of solar cell 
power system into microwave relay station (intermediate 
report). Tanaka, Masanori; Yamazaki, Hajime. (NTT, 
Suzuka, Japan). Dec 1987. (In Japanese). NTIS (US Sales 
Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes the introduction of a solar cell power 
system into the microwave relay station at Negita Tohge, Hok- 
kaido. There are no houses and transmission lines within a distance 
of 10 km to the relay station. In winter, the snow depth is 2 m, and 
the atomospheric temperature is below -20°C. The experimental 
solar cell array was 40 Wp and was composed of monocrystal sili- 
con modules. The installation angle of the solar cells was 43.5°, 60° 
and 90°. No adhesion of snow to the solar cells was found. In case 
of the surface of the solar cells inclined to a sufficient degree, snow 
will fall along the surface of the cells without adhesion. For the 
solar cell panel of 90° in incline, the max. cell output was 40 Wp in 
February. A future system should be designed in consideration of 
reflection by snow. For the panel of 43.5° in incline, no significant 
seasonal variation was found. For the panel of 60° in incline, a rela- 
tively large output was obtained, except for that in June. Accord- 
ingly, the installation angle should be set on 60°. The requisite ca- 
pacity should be 29 kWp, based. on the data on the lowest month 
electric generation. The lowest indoor temperature was -5°C. An 
auxiliary engine electric generator should be operated in schedule 
to obtain auxiliary power and a heat source. (8 figs) 


32808 erage pp vp) Application of solar cell to 
public telephone booth (intermediate report). Suehara, Tetsu- 
shi; Tanaka, teakanel Yamawaki, Yasunobu; Yamamoto, 
Tsuyoshi; Kubota, Masanobu; Sugiyama, Yoichi; Murai, 
Kenzo; Ito, Yoshio; Araki, Tomio. (NTT, Suzuka, Japan). 
Dec 1987. (dn Japanese). NTIS (US Sales Only), PC A09. 
Order Number DE88753122/JAW. (CONF-871285—). 
From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 
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This paper describes the examination result of use of solar 
cells in a public telephone booth. Alternating current is supplied to 
a telephone and a fluorescent lamp through a small-size high-effi- 
ciency inverter. Direct current is supplied to a light-emitting diode 
to display the position of the telephone booth in the night, a person 
sensor for the fluorescent lamp to light in the booth only when a 
user enter the booth in the night, and a ventilation fan. The fan, 
which is used to inhibit rising of the temperature in the booth, due 
to direct ray of the sun, is connected directly to the solar cells. The 
total power load in December is 190 Wh/d. A max. 48 W output 
solar cell module containing polycrystals made by Kyocera Corpo- 
ration is mounted to the roof of the booth. In consideration of the 
data in December with the lowers electric generation, two sheets of 
solar cells are connected in parallel, and the incline of the sheets is 
45°, where a max. electric generation can be obtained. Assuming 
that the number of continuous non-radiation days is seven, the ca- 
pacity of a battery is 12 V-190 Ah. A coin-type booth with less 
electric consumption, of independent electric source type can be re- 
alized. A trial booth is to be completed in 1987. (4 figs, 1 tab) 


32809 (N—88-18734) ey eae and protection of fiber- 
glass-epoxy composite masts for photovoltaic arrays in the 
low earth orbital environment. Rutledge, S.K.; Paulsen, P.E.; 
Brady, J.A.; Ciancone, M.L. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1988. 12p. (NASA-TM—100839; E—4027; 
NAS—1.15:100839; CONF-880408—). NTIS, PC A03/MF 
AOl. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

Fiber, xy composites are considered for use as struc- 
tural members for the mast of the space station solar array panel. 
The low Earth orbital environment in which space station is to op- 
erate is composed mainly of atomic oxygen, which has been shown 
to cause erosion of many organic materials and some metals. 
Ground based testing in a plasma asher was performed to determine 
the extent of degradation of fiberglass-epoxy composites when ex- 
posed to a simulated atomic oxygen environment. During exposure, 
the epoxy at the surface of the composite was oxidized, exposing 
individual glass fibers which could easily be removed. Several 
methods of protecting the. composite were evaluated in an atomic 
oxygen environment and with thermal cycling and flexing. The 
protection techniques evaluated to date include an aluminum braid 
covering, an indium-tin eutectic and a silicone based paint. The 
open aluminum braid offered little protection while the CV-1144 
coating offered some initial protection against atomic oxygen, but 
appears to develop cracks which accelerate degradation when 
flexed. Coatings such as the In-Sn eutectic may provide adequate 
protection by containing the glass fibers even though mass loss still 
occurs. 
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8804143—). NTIS, PC A03/MF AOl1. 
From Issues of the international space station; Williamsburg, 
VA, USA “oe Apr Pion 
The Mast Material Test Program (MAMATEP) at NASA 
Lewis is discussed. Objectives include verifying the need for, and 
evaluating the performance of, various protection techniques for 
the Solar Array Assembly mast of the Space Station Photovoltaic 
Power Module. Mast material samples were evaluated in terms of 
mass and bending modulus, measured before and after environmen- 
tal exposure. Test environments included atomic oxygen exposure 
(RF plasma asher), thermal cycling, and mechanical flexing. Protec- 
tive coatings included CV-1144 silicon, a Ni/Au/InSn eutectic, and 
an open weave, Al braid. Results indicate that unprotected samples 
degrade in an atomic oxygen environment at a steady rate. Open 
weave, Al braid offers little protection for the fiberglass-epoxy 
sample in an asher environment. Ni/Au/InSn eutectic offers excel- 
lent protection in an asher environment prior to thermal cycling 
and mechanical flexing. Long duration asher results from unpro- 
tected samples indicate that, even though the fiberglass-epoxy de- 
grades, a protection technique may not be necessary to ensure 
structural integrity. However, a protection technique may be desir- 
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able to limit or contain the amount of debris generated by the deg- 
radation of the fiberglass-epoxy. 
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This study addresses the application of solar central receiv- 
ers to thermal generation and cogeneration of thermal and electri- 
cal energy in Canada. Four different locations (Castlegar, Sydney, 
London, and Cold Lake), representative of southern Canada, were 
selected for study. System designs for thermal-only and cogenera- 
tion systems producing 10° GJyear and 10° GJyear of low grade 
thermal energy have been developed for each of the sites. Investi- 
gation of the insolation availability and performance estimates at 
the four locations considered indicates that Castlegar, Sydney and 
London are the preferred sites for the central reciever plants. Cold 
Lake has significantly less insolation than these locations and, there- 
fore, requires more heliostats to supply a given annual energy re- 
quirement. Analysis of the insolation and performance data also 
shows all-year operation to be desirable since a net energy gain is 
possible even during the low-insolation winter months. Results of 
this study show that reasonable energy costs may be achieved for 
electrical energy when produced in either of the modes considered 
(thermal-ony and congeneration). Although the energy costs are 
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mal difference Canada. Preliminary report. (SNC 
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ment Dept.). Sep 1982. 134p. (CE—01260). / 

, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
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A preliminary study has been carried out to determine the 
economic merits of producing useable forms of energy from the 
heat content of seawater in the Canadian South and North involv- 
ing the use of heat engines and technology generally known as 
ocean thermal energy conversion (OTEC). Based on the current 
economic situation, the costs of such production have been deter- 
mined to be prohibitively high compared to alternative enerfy 
sources using conventional fuel combustion equipment and tech- 
niques. These OTEC related costs are not expected to be signifi- 
cantly reduced on the basis of estimated prospective benefits that 
may be derived as a result of various R & D programs considered. 
The capital cost of conventional OTEC plants would be prohibitive 
in Canada as annual average seawater differentials are typically in 
the range of only 5 to 15°F. On the other hand, average winter 
temperature differential between the surface seawater and ambient 
air in the order of 54°F to 67°F are recorded in several communi- 
ties of interest in the Canadian North. Considerations to exploit 
these temperature differentials are further defined in this report. 
The term used to describe the pertinent technology and resource 
base is introduced as conversion of energy from seawater based on 
the Arctic water temperature differential (CEAWATD). Compara- 
tive costs to satisfy the estimated average annual nonindustrial heat 
markers in Cambridge Bay and elsewhere have been determined for 
energy production projects for current conditions based on 
CEAWAT and conventinal resources and technologies. 37 refs., 15 
figs., 37 tabs. 
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This report discusses solar energy fundamentals such as 
energy available, collectors and energy storage, and then describes 
agricultural applications of solar energy that have been tested in 
Canada, assesses the potential of these applications and suggests 
what should be the future emphasis on agricultural solar energy re- 
search. In the appendix, there is a short description of all the agri- 
cultural solar energy research sant er 
Canada’s Energy Research and Development in Agriculture and 
Food (ERDAF) program. The research projects have focussed on 
livestock building heating, greenhouse heating and crop drying. For 
the first two applications, some of the projects are showing positive 
results. However, for the crop drying application, results have not 
yet shown that solar energy can be a viable alternative. For heat 
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deficient livestock buildings, field trials have shown that preheating 
ventilation air with solar collector/storage uints built into the south 
wall is cost effective in new construction. Further research on the 
storage aspect of this technology is required for retrofit applica- 
tions. For greenhouse heating, project results have shown there are 
several viable techniques for improving the performance of the 
greenhouse as a solar collector, such as reducing heat losses with 
heat exchanger systems to utilize the solar energy that plants con- 
vert to non-useable latent heat in evaportranspiration. 18 refs., 33 
figs., 2 tabs. 


32852 (BLP—1981) Summary of the Solar System Trials 
review workshop. (Buchan, Lawton, Parent Ltd., Ottawa, 
Ontario (Canada)). 1981. vp. (CE—01162). CANMET/TID, 

gy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report summarizes discussions which took place at a 
seminar reviewing selected National Research Council of Canada 
solar water heating systems trial projects. The seminar was to pro- 
vide a perspective on current state of the art in commercial and in- 
dustrial solar systems. Presentations and discussions are given on 
five specific projects, all involving solar heating of water used in 
industrial and domestic applications. Many problems were observed 
that were not mentioned in final reports on individual solar 
cies between computer simulations and actual data. To undertake a 
realistic assessment of solar project potential, accurate load estima- 
tion is essential, and it was found that many estimates were inad- 
equate or based on wrong information. Difficulties in monitoring, 
performance analysis, and computer simulation were discussed. 
Economic analysis indicated that solar energy systems for certain 
now feasible; however, the cost at which solar energy is perceived 
by private industry to be a good investment is much lower than 
that suggested by government studies. 8 figs. 5 tabs. 


32853 (BLP—1984) Solar heating design verification 
study. Final report. (Buchan, Lawton, Parent Ltd., Ottawa, 
Ontario (Canada)). 1984. vp. (CE—01130). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A verification study was carried out involving systems built 
under the Ontario Solar Demonstration Program. The main pur- 
pose was to determine the operational statur of the systems investi- 
gated, and to determine the reasons for the differences between the 
actual performance of the systems and their original predicted per- 
formance. Twelve systems were examined, including process water 
systems, domestic hot water and space heating systems, and a 
swimming pool heating system. A variety of system types were in- 
cluded closed-loop anti-freeze, water-drainback, air, and draindown. 
WATSUN computer simulation runs were carried out using the de- 
signed and the as-built information. Actual monitored data, where 
available, were compared with simulation results. Current condi- 
tions of systems. were examined and problems, ranging from minor 
to serious, were found and described. Few actual equipment failures 
were noted; the main problem being defective control sensors. Of 
the systems reviewed, eight could be considered good candidates 
for the application of solar heating. 46 figs. 20 tabs. 


32854 (CONF-870903—Vol.1-Absts., pp 2.IR.01) Solar 
heat technologies: Advances and future prospects. Morse, 
F.H. t of Energy, Washington, DC (USA). 
Office of Solar Heat Technologies). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32855 CASTS obs 1-Absts, pp 2.W1.01) 
ee on domestic heating and cooling systems. Advances 
research and Duff, W.S. s C-Seee State 


Univ. m rer ort Collins (USA). Solar Ener, plications Lab.; 
Colorado State Univ., Fort Collins say? Dept. of Me- 
chanical 1987. NTIS (US Sales Only), PC 
A23. Order Number YE88770209/JA 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32856 (CONF-870903—Vol.1-Absts., pp 2.W1.02) Appli- 
cations, ee and trends in ss tae. solar heating 
systems. Jesc (Energy Engineering L' a 
(UK)). 1987. NTIS = Sales. Only), PC A23 
Number DE88770209/JA 

Suearhinseienl taiee Wenieh deiteruinienttiid oxm- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32857 (CONF-870903—Vol.1-Absts., pp 2.W2.01) Proc- 
ess heat: Advances in research and development. Ortabasi, U. 
(SCI-TECH International, Pleasanton, CA (USA)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Sitasaaas (13 Sep 1987). 


32858 (CONF-870903—Vol.1-Absts., pp 2.W2.02) Proc- 
ess heat for industrial, commercial and agricultural applica- 
tions. Tabor, H.; Yanir, E. (Scientific Research Foundation, 
Jerusalem (Israel); Paz Oil Co., Haifa (Israel)). 1987. NTIS 
(US Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


OT aoe ae 1-Absts., pp 2.W4.03) Cen- 
plants with seasonal storage - a new market 
ysen, A. (Hidemark and Danielson 
Architects, Stockholm (Sweden)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy iety international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32860 (CONF-870903—Vol.1-Absts., pp 2.1.01) Evalua- 
tion of energy demand reduction by intermittent heating of 
hetthds Cieeacee, A: Rizzo, G. earache oe 
Ricerche, Palermo (Italy). 1987. NTIS — Sales Only), PC 
A23. Order Number DE88770209/JAW 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.1-Absts., pp 2.1.04) Compar- 
ison of cost per gJ of insulation, solar heat, electricity pro- 
duction, and conventional fuels. Al- N.S. (Gulf 
Polytechnic, Isa Town (Bahrain)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32862 (CONF-870903—Vol.1-Absts., pp 2.1.07) Meas- 
ured performance of active collect/passive store solar sys- 
tems. Lockard, D.A.; Beckman, W.A. (Wisconsin Univ., 
Madison (USA). Solar Energy Lab.). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32863 (CONF-870903—Vol.1-Absts., pp 2.1.08) Solar 
heat in electrically heated dwellings. Veltkamp, W.B.; Kees- 
man, A.T.; Koppen, C.W.J. van. (Technische Hogeschool 
Eindhoven (Netherlands)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32864 (CONF-870903—Vol.1-Absts., pp 2.1.09) Scientif- 
research programme a model proposal for 
use of solar energy and waste heat in social housing. Braun, 
P.; Bollin, E.; Schmid, J.; Morovic, T. (Fraunhofer-Institut 
fuer Solare ae (ISE), Freiburg im Breisgau 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A23. 
Order euber DE88770209/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32865 (CONF-870903—Vol.1-Absts., pp 2.1.10) Study 
on design and evaluation in solar house for existing house. 
Nakajima, Y.; Konishi, S.; Ito, U. (Kogakuin Univ., Tokyo 
(apan). t. of Architecture). 1987. NTIS (US Sales 
* 3. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32866 (CONF-870903—Vol.1-Absts., pp 2.1.11) —- 
use and — comfort of a single family solar house with 
storage type floor heating. U wa, Mitsuhiro. (Kogakuin 
Univ., Tokyo ee Dept. of Architecture). 1987. NTIS 
(US ‘Sales Only), PC A23. Order Number DE88770209/ 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32867 (CONF-870903—Vol.1-Absts., pp 2.3.16) Corro- 
sion protection in solar water heaters. Kruse, C.L. (Staat- 
liches Materialpruefungsamt Nordrhein-Westfalen, Dort- 
mund (Germany, F.R.)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32868 (CONF-870903—Vol.1-Absts., pp 2.4.06) Short- 
term test for solar domestic hot water systems - 
results and long-term performance prediction. Kuebler, R.; 
aorta M.; Fisch, N. (Stuttgart Univ. (Germany, F.R.). Inst. 
fuer Thermodynamik und Waermetechnik). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32869 (CONF-870903—Vol.1-Absts., pp 2.4.07) Devel- 
for the determination 


of the long-term thermal performance 
water systems. Gilliaert, D.; Tebaldi, P. (Commission of the 
European Communities, ‘Ispra (Italy). Joint Research 
Centre). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32870 (CONF-870903—Vol.1-Absts., pp 2.4.08) Long- 
standard 


term based on -day testing of 
SDHW H.G.O.; Chandrashekar, M.; 
D'Andrea, L. (Waterloo Univ., Ontario (Canada). Dept. of 
Systems Design Engineering). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32871 (CONF-870903—Vol.1-Absts., pp 2.4.09) Outdoor 
testing of oversized SDHW Stein, H.J.; Koehnen- 
Willsch, M. (Kernforschun Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Kernphysik). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32872 (CONF-870903—Vol.1-Absts., pp 2.4.10) Solar 
water heater performance evaluation. Morrison, G. (New 
South Wales Univ., Kensington (Australia). School of Me- 
chanical and Industrial Engineering). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





32873 (CONF-870903—Vol.1-Absts., pp 2.4.11) Test of 
a commercial SDHW-system. Koessinger, F.; 
Schoelkopf, W. (Muenchen Univ. Gan ie F.R.). Sektion 
Physik). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32874 (CONF-870903—Vol.1-Absts., pp 2.4.12) Test 
procedure for solar domestic hot water systems and experi- 
mental results. Bosanac, M.; Novak, P.; Stein, H.J. (Split 
Univ. (Yugoslavia). Faculty of Electrical, Mechanical and 
Marine Engineering; Ljubljana Univ. (Yugoslavia). Faculty 
of Mechanical Engineering; Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





32875 (CONF-870903—Vol.1-Absts., pp 2.4.18) Situa- 
tion of international standardization of solar hot-water-sys- 
tems and research. Memmert, E. (DIN Deut- 
sches Inst. fuer Normung e.V., Berlin (Germany, F.R.)). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32876 (CONF-870903—Vol.1-Absts., pp 2.4.19) New 
British standards for solar heating systems. Brinkworth, B.J. 
(University Coll., Cardiff (UK). Solar Energy Unit). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32877 (CONF-870903—Vol.1-Absts., pp 2.4.20) Europe- 
an research activities on test methods for solar collectors and 
solar water heating systems. Gillett, W.B.; Bates, J.E.; Aran- 
ovitch, E.; Gilliaert, D.; Antinucci, M. (Halcrow (Sir Wil- 
liam) and Partners, Swindon (UK); Commission of the Eu- 
ropean Communities, Ispra (Italy). Joint Research Centre; 
Phoebus S.p.A., Catania (Italy)). 1987. NTIS (US Sales 
Only), PC A23. ‘Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32878 (CONF-870903—Vol.1-Absts., pp 2.4.21) Valida- 
tion of models for simulation of solar heating systems. Oeces- 
tergaard Jensen, S. (Danmarks Tekniske Hoejskole, Lyngby. 
Thermal Insulation Lab.). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32879 (CONF-870903—Vol.1-Absts., pp 2.4.22) Per- 
formance testing of solar domestic hot water systems in task 
Ill of the IEA Solar Heating and Cooling Programme. 
Rogers, B.A.; Wood, B.D. (University Coll., Cardiff (UK). 
Solar Energy Unit; Arizona State Univ., Tempe (USA). 
Center for Energy Systems Research). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32880 (CONF-870903— Vol.1-Absts., pp 2.4.25) Theoret- 
ical background for a test method for solar water heater sys- 
tems and the attainable accuracy. Bosanac, M. (Muenchen 
Univ. (Germany, F.R.). Sektion Physik). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32881 (CONF-870903—Vol.1-Absts., pp 2.5.01) Parame- 
ter identification of model by Bay: esian interference 
with application to solar energy. Spirkl, W.; Soltau, H. 
(Muenchen Univ. (Germany, F.R.). Sektion Physik). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32882 (CONF-870903—Vol.1-Absts., pp 2.5.02) Model- 
ling of active solar energy systems with holistic characteris- 
tics. Schreitmueller, K.R. (Deutsche Forschungs- und Ver- 
suchsanstalt fuer Luft- und Raumfahrt e.V. (DFVLR), 
Stuttgart (Germany, F.R.). Inst. fuer Technische Thermo- 
dynamik). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32883 (CONF-870903—Vol.1-Absts., pp 2.5.06) Predic- 
tion of the long term performance of solar DHW systems by 
using stationary characteristic curves. lermayer, R. 
(Muenchen Univ. (Germany, F.R.). Sektion Physik). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32884 (CONF-870903— Vol. iat. pp 2. ayll Auto- 
matic manufacture of fast methods for 
performance of active solar 
J.D.; Morrison, G.L. (Sydney Univ. (Australia). Dept. of 
Mechanical Engineering; New South Wales Univ., Kensing- 
ton (Australia). School of Mechanical and Industrial Engi- 
neering). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32885 (CONF-870903—Vol.1-Absts., pp 2.5.09) Thermal 
performance model for non-steady state operating solar water 
heater. Gao Yuanyung. (Gansu Natural Energy Research 
Inst., Lanzhou (China). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32886 (CONF-870903—Vol.1-Absts., pp 2.5.10) Input/ 
output method for SDHW characterisation. Adnot, J.; 
Bourges, B.; Kadi, L. (Ecole Nationale Superieure des 
Mines, 75 - Paris (France). Centre d’Energetique). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32887 (CONF-870903—Vol.1-Absts., pp 2.5.11) Second 
law analysis of a solar DHW system with low-flow and strati- 
fied storage. McKnight, R.S.; Dixon, S.D.P.; Chandrashe- 


kar, M.;  D’Andrea, LJ. (Waterloo Univ., Ontario 
(Canada)). 1987. NTIS (US Sales Only), PC A23. Order 


Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32888 (CONF-870903— Vol.1-Absts., 3.PP 2.5.12) Optimal 
flow in a solar water heater. Scheffler, T.B. (Pretoria Univ. 
(South Africa). Dept. of Physics). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32889 (CONF-870903—Vol.1-Absts., pp 2.5.16) Model 
of describing thermal performance for solar domestic water 
heater. Wang Anhua. (Gansu Natural Energy Research 
Inst., Lanzhou (China)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.1-Absts., pp 2.6.03) a 
Quantitati 


(Commission of the European Communities, Ispra (italy). 
Joint Research Centre). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32891 (CONF-870903—Vol.1-Absts., pp 2.6.04) Concept 
of a preheater system for solar water er heating using operating 
experience from overdimensioned solar systems. Croy, R.; 
Peuser, F.A. (Zentralstelle fuer Solartechnik (ZfS), Hilden 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32892 (CONF-870903—Vol.1-Absts., pp 2.6.06) Effi- 
cient solar water heating system for a public building. Kris- 
tensen, P.E.; Lange, M. (Planum International Ltd., - 
hagen (Denmark); Technologisk Inst., Copenhagen 
mark)). 1987. NTIS (US. Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.1-Absts., pp 2.6.08) Valida- 
design models using field 


By, 
sources, Ottawa, Ontario (Canada). Solar Div.). 1987. NTIS 
~ Sales Only), PC A23. Order Number DE88770209/ 


From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


toring programme of low temperature solar heating 
tion in Catalunya (Spain). Torra, C.; Mitja, A.; Esteve, J.; 
Escobar, J.J. (Generalidad de Cataluna, Barcelona (Spain). 
Direccion General de Energia). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32894 (CONF-870903—Vol.1-Absts., pp 2.6.09) Mono- 
solar installa- 


32895 (CONF-870903—Vol.1-Absts., pp 2.6.10) New 
solar water heater/boiler. Yang, S.C.; Qian, X.; Qin, Y.R.; 
Ning, X.L. (Academia Sinica, Lanzhou (China)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32896 (CONF-870903—Vol.1-Absts., pp 2.6.11) Review- 
ing the TRS-1 solar domestic water heater. Wei Yi 
(Gansu Natural Ener; ee ie Inst., Lanzhou (China). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32897 (CONF-870903—Vol.1-Absts., pp 2.6.12) Thermal 
performance oe of integrated collector-storage solar 
water heater. Lanying. (Gansu Natural Energy Re- 
search Inst., Tanlien u (China). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32698 (CONF-870903—Vol.1-Absts., pp 2.6.13) Inte- 
grated collector storage systems with highly transparent, 
cover. Schmidt, C.; Goetzberger, A.; 
Rommel, M.; Schmid, J. (Fraunhofer-Institut fuer Solare 
Energiesysteme (ISE), Freiburg im Breisgau (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32899 (CONF-870903—Vol.1-Absts., pp 2.6.14) Design 
and of a built-in storage solar water heater. 
Kumar, A.; Khandekar, A.S. (Jyoti Ltd., Tandalja, Baroda 
(India). Energy Div.). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32900 ye gation 1-Absts., pp 2.6.15) Results 
of a test of 18 domestic hot water systems. Hoess, A.; Kunz, 
W. (Technischer Ueberwachungs-Verein Bayern e.V., 
Muenchen (Germany, F.R.)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32901 (CONF-870903—Vol.1-Absts., pp 2.7.01) Daily 
model for the evaluation of thermal losses from a solar swim- 
ming pool, Rakopoulos, C.D.; Hatzimanolakis, E.; Vazeos, 
E. (Ethnikon Metsovion Polytechneion, Athens (Greece). 
Mechanical Engineering Dept.; BP Greece, Athens. Solar 
Dept.). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32902 (CONF-870903—Vol.1-Absts., pp 2.7.03) Solar 
heating of swimming pools: A micro-computer tool for evalu- 
ating water temperature swings with limited or no back-up 
energy. Gilles, R. (Etablissement de Reserve Generale du 
Materiel, 91 - Limours (France)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32903 (CONF-870903—Vol.1-Absts., pp 2.7.04) Interac- 
tion of solar active systems and solar direct gain in outdoors 
water tables, based on a long term monitoring campaign. 
Haaf, W. (IST Energietechnik G.m.b.H., Kandern (Germa- 
ny, F.R.)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32904 (CONF-870903—Vol.1-Absts., pp 2.7.05) TTC- 
SWHS model verification and comparison of various control 
strategies. Shil, L.N.; Soin, R.S. (Hindustan Brown Boveri 
Ltd., Baroda ia)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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$2905 (CONF-870903—Vol.1-Absts., pp 2.7.06) Con- 
stant temperature solar water heater system. Kochhar, G.S. 
(University of the West Indies, St. Augustine (Trinidad and 

an Dept. of Mechanical Engin 1987. NTIS 
ret es Only), PC A23. Order Number 1DE88770209/ 


Fea Intérnational Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32906 eae Pememe iS 7.07) Devel- 
opment of a new type of systems. Ho- 
satte, P. (Fournelle Energy and ocak Tobbataliite Inc., Montre- 
al, Quebec (Canada). Dept. of Research and Development). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2907 (CONF-870903—Vol.1-Absts., pp 2.7.08) Passive 
single pass (series-connected) solar water heaters. Scheffler, 
T.B.; Staden, J.C. van. (Pretoria "Univ, (South Africa). 
Dept. of Physics). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32908 (CONF-870903—Vol.1-Absts., pp 2.7.09) Is low 


flow operation an heating systems?. 
Furbo, S.; Mikkelsen, S.E. Tekniske Hoejskole, 
Lyngby. Thermal Insulation Lab.). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32909 (CONF-870903—Vol.1-Absts., pp 2.7.10) Combin- 
ing solar heat with heat recovered from fire-places. Reis, A.; 
Carvalho, V.; Santos, A. (Coimbra Univ. (Portugal). Centro 
de Transmissao de Calor). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32910 (CONF-870903—Vol.1-Absts., pp 2.7.11) Micro- 
computer control for a solar space heating system. Greeves, 
T.W.; Jankovic, L.; Jesch, L.F. (Bournville Village Trust, 
Birmin, (UK)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32911 en tee pp 2.7.12) Solar 
space heating for a 25-family house - results from 2 years of 
measurements. Hug, G.; Soufflet, G.; Unger, C. (Ecole Na- 
tionale Superieure des "Arts et Industries, 67 - Strasbourg 
(France)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2912 (CONF-870903—V ol. 1-Absts., 2.7.13) Solar 
heating systems for multifamily oe eden) De J.O. 
(Chalmers Univ. of Tech., Goeteborg (S Shae a of 


Building Services Engineering). 1987. NTIS" (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


tion of solar energy heating 
otfi, I. 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32913 (CONF-870903—Vol.1-Absts., pp 2.7.14) Utiliza- 
for animal Bar 
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32914 (CONF-870903—V ol. 1-Absts., > spe 2.7.15) Solar 
ee ie ae Lawaetz, H.; Nielsen, J.E. (Tek- 
nologisk Inst., Taastrup (Denmark). of Ener, Tech- 
nology). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


= (CONF-870903—Vol.1-Absts., pp 2.8.03) Solar 
driven resorption work producing cycle using the binary 
NHs:H.2O mixture. Kouremenos, D. es Antonopoulos, K.A.; 
Rogdakis, E. (Ethnikon Metsovion Polytechneion, Athens 
(Greece). Mechanical Engin: oe t.). 1987. NTIS (US 
Sales Only), PC A23. Order Num 1E88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32916 (CONF-870903—Vol.1-Absts., pp 2.8. Influ- 
ence of the heat storage in the overall a solar 
cooling installation. Korres, C.J.; Koumoutsos, N. Cs Bards. 
kas, E.E.; Karabateas, E.N. (Ethnikon Metsovion Polytech- 
neion, Athens (Greece). Mechanical Engineering Dept.). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32917 ie en 3, PR 2.8.05) Char- 
coal-methanol solar refrigerator. H.B.; Bhatta- 
charya, S.C.; Upadhyaya, Y.R. Case tnt Teck, 

kok (Thailand). Div. of Energy Technology). 1987. 5 
<a Only), PC A23. er Number DE88770209/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32918 Sn eae ae 2.8.06) Air con- 
by low temperature heat. Khelifa, H.; Jung, D,; 
emann, E.; Sizmann, R. (Muenchen Univ. a 
F.R.). Sektion Physik). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32919 (CONF-870903—Vol.1-Absts., pp 2.8.07) Experi- 
mental studies with a solar open-cycle liquid desiccant cooling 
Lenz, T.G.; Loef, G.O.G.; Patnaik, S. (Colorado 
State Univ., Fort Collins (USA). Solar Energy Applications 
Lab.). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2920 (CONF-870903—Vol.1-Absts., pp 2.8. - oe Design 
and evaluation of a solar regenerator for a liquid desiccant 
system. Saman, W.Y.; Said, S.A.; Hanna, M.G. (Solar 
Energy Research Centre, Baghdad )). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32921 (CONF-870903—Vol.1-Absts., pp 2.8.09) Regen- 
eration characteristics of absorbent in the 


desiccant/collector. Saito, Y. (Osaka Inst. of Tech. ne 
aa of Mechanical Engin ). 1987. NTIS (US 
ly), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32922 (CONF-870903—Vol.1-Absts., pp 2.8.10) Multi- 
stage, evaporatively cooled liquid desiccant air-conditioning 
system. Al-Shawi, I.M.; Al-Murrani, K.T. (Solar ~— 


Research Centre, Baghdad (Iraq)). 1987. NTIS (US 
Only), PC A23. Order Number DE88770209/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2923 (CONF-870903—Vol.1-Absts., pp 2.8.11) —— 
analysis cooling system in 
Revo sem mem H.; Eevee) B. (Arab Organisation for 


Only), PC A23. onder? Na ess 770209/TAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32924 (CONF-870903—Vol.1-Absts., 2.8.12) Solar 
absorption air-conditioning system arid zones in 
tins (ion) Paci 'of kepaesap Oa ATS 
¥t ya oO 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.1-Absts., pp 2.8.14) Eco- 
solar conversion devices in advanced 


aad impact of solar absorp- 
tion refrigeration cycles. Kumar, R. 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32926 (CONF-870903—Vol.1-Absts., pp 2.8.15) Experi- 
ence with a 13 kW50 M® solar driven 
in the Sudan. Ahmed, I.0.; Sloetjes, E.W.; Kerkdijk, C.; 
Stolk, A.L. (Renewable Energy Research Inst., Khartoum 
(Sudan); FDO Technische Adviseurs B.V., Amsterdam 
(Netherlands); Technische Hogeschool Delft (Netherlands)). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32927 (CONF-870903—Vol.1-Absts., pp 2.8.16) Analysis 
of the seasonal performance of hybrid liquid desiccant —- 
systems. Sick, F.; Klein, S.A.; Duffie, J.A.; Northey, P 
(Wisconsin Univ., Madison (USA). Solar Energy Lab.). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32928 (CONF-870903— Vol. 1-Absts., 2.9.01) Fresh 
air solar heating system - seasonal performance. 
Loef, G.O.G.; Cler, G.; Brisbane, T.E. (Colorado State 
Univ., Fort Collins (USA)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32929 (CONF-870903— Vol.1-Absts., 2.9.02) Solar- 
assisted air-heating systems in commercial Fisch, 
N.; Hahne, E. (Stuttgart Univ. (Germany, F.R.). Inst. fuer 
Thermodynamik und Waermetechnik). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32930 (CONF-870903—Vol.1-Absts., pp 2.9.03) Testing 
of simple air heating solar collectors. Reuss, M.; Schmalsch- 
laeger, T.; Schulz, H. (Technische Univ. Muenchen, Freis- 
ing (Germany, F.R.). Landesanstalt fuer Landtechnik Wei- 
henstephan). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32931 (CONF-870903—Vol.1-Absts., pp 2.9.06) Plastic 
solar air collectors for drying forages. Cesarano, A.; Montan- 
ino, M.; an L. (Naples cen Univ testy . 
chanical Ener Engineering; les Univ t. O 
Materials oot aie Enpamecin ig). 1987. NTIS’ (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32932 (CONF-870903—Vol.1-Absis., 2.9.07) Per- 
formance study of a new solar air heater. Abdel-Salam, M.S.; 
Habashy, W.1.; Sakr, I.A. (Cairo Univ. (Egypt). Mechanical 
Power Engineering Dept.; National Research Centre, Gizeh 
Cyt) Solar Energy Lab.). 1987. NTIS (US Sales Only), 

A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32933 (CONF-870903—Vol.1-Absts., pp 2.9. 3 Theoret- 
ical evaluation of a flat plate solar Ong, KS. 
(Malaya Univ., Kuala Lumpur apn, Faculty < of a od 
neering). 1987. NTIS (US Sales Only), PC 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32934 (CONF-870903—Vol.1-Absts., pp 2.9.11) Connec- 
tive systems: The use of air in thermosiphonic flow in solar 
thermal energy - a new way towards cost-efficient 
Grupp, M.; Kromer, B.; Cieslok, J. (Heidelberg Univ. (Ger- 
many, F.R.). Inst. fuer Umweltphysik; INCO, Aachen (Ger- 
many, F.R.)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32935 ee re pp 2.9.12) a 
analysis of a thermosyphon loop. Huang, B.J.; Zelaya, R. 
(National Tahoe Univ., Taipei. t. of Mechanical Engi- 
). 1987. NTIS (US Sales ly), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32936 (CONF-870903—Vol.1-Absts., pp 2.9.14) Valida- 
tion of a thermosiphon model using outdoor test data. Mar- 
shall, R.; Griffiths, S. (University Coll., Cardiff (UK). Solar 
Energy Unit). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32937 (CONF-870903—Vol.1-Absts., pp 2.9.16) Phe- 
nomenon of reverse flow and theoretical and 
studies of non reversible novel solar water heating systems. 
Mishra, R.S.; Bansal, N.K. (Thapar Inst. of Engineering and 
Technology, Patiala (India); Indian Inst. of Tech. New 
Delhi. Centre of Energy Studies). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32938 (CONF-870903—Vol.1-Absts., pp 2.9.17) Techno- 
economic evaluation of hybrid solar water 
Mishra, R.S.; Bansal, N.K. (Thapar Inst. of Engineering and 
Technology, Patiala (India); Indian Inst. of Tech., New 
Delhi. Centre of Energy Studies). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32939 (CONF-870903—Vol.1-Absts., pp 2.9.18) Corre- 
lating the daily performance of indirect thermosyphon solar- 
energy water-heaters. Hobson, P.A.; Lo, S.N.G.; Norton, B.; 
Probert, S.D. (Cranfield Inst. of Tech., Bedford (UK). Solar 
Energy Technology Centre). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32940 (CONF-870903—Vol.1-Absts., pp 2.9.19) Match- 
ing collector's azimuthal orientation and energy demand pro- 
file for thermosyphonic systems. Sokolov, M.; Vaxman, M. 
(Tel Aviv Univ. (Israel). Dept. of Fluid Mechanics and 
Heat Transfer). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32941 (CONF-870903—Vol.1-Absts., pp 2.9.20) Bubble 
pumped solar D.H.W. system. 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32942 (CONF-870903—Vol.1-Absts., pp 2.9.21) Demon- 
stration of anti-freezing domestic solar water heating systems 
equipped with heat pipe collector for a multi-family apartment 
building. Wang Rueifen; Lu Yishi. (Beijing Inst. of Archi- 
tectural Design (China); Dalian Solar Collector Manufactur- 
ing Works (China)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32943 (CONF-870903—Vol.1-Absts., pp 2.10.01) Com- 
parison of different plastic foil solar water heaters. Boettcher, 
A.; Muehlbauer, W.; Reisinger, G. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.); Hohenheim Univ., Stutt- 
gart (Germany, F.R.). Inst. fuer Agrartechnik). 1987. NTIS 
a Only), PC A23. Order Number DE88770209/ 
AW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32944 (CONF-870903—Vol.1-Absts., pp 2.10.02) Devel- 
opment and testing of plastic film solar air heaters. Esper, A.; 
Lutz, K. (Hohenheim Univ., Stuttgart (Germany, F.R.). 
Inst. fuer Agrartechnik). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32945 (CONF-870903—Vol.1-Absts., pp 2.10.03) Appli- 
cation of solar air heaters for crop or Kenya. Othieno, 
H. (Kenyatta Univ., Nairobi a propriate Technol- 
ogy Centre). 1987. NTIS (US Sal me PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32946 (CONF-870903—Vol.1-Absts., pp 2.10.05) Inflat- 
able solar water heater. Fueloep, L.; Szasz, J.; Suemegi, L. 
(Technical Coll., Pecs (Hungary)). "1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32947 (CONF-870903—Vol.1-Absts., pp 2.10.06) Low- 
cost rugged solar water heater for developing countries. 
Gagdil, A. (Tata Energy Research Inst., New Delhi 
(India)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32948 (CONF-870903—Vol.1-Absts., pp 2.10.07) Sim- 
plest possible solar circuit, Mikkelsen, S.E.; Furbo, S. (Dan- 
marks Tekniske Hoejskole, Lyngby. Thermal Insulation 
Lab.). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32949 (CONF-870903—Vol.1-Absts., pp 2.10.08) Study 
of novel solar water heating system using low cost plastic 
solar collectors. Mishra, R.S.; Bansal, N.K. (Thapar Inst. of 
ing and Technology, Patiala (India). Centre for 
Energy Sciences; Indian Inst. of Tech., New Delhi. Centre 
of Energy Studies). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32950 (CONF-870903—Vol.1-Absts., pp 2.10.13) DHW 
heating by means of a selective energy roof. Lazzarin, R.M.; 
Romagnoni, G.; Schibuola, L. (Bari Univ. (Italy). Ist. di 
Fisica Tecnica. ed Impianti Termotecnici; Padua Univ. 
(Italy). Ist. di Fisica Tecnica). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


control of domestic solar 
marka, S.; Shahien, A. (Military Technical Coll., Cairo 
Ezypt)). ‘1987. NTIS (US Sales Only), PC A23. Order 
t DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32951 er eae 1-Absts., pp 2.10.16) Simple 
and cheap water heater. Elsha- 


32952 (CONF-870903—Vol.1-Absts., pp 2.11.05) Solar 
thermal active systems: From closed form models to 
sizing rules for collector circuits. Bourges, B.; Adnot, J. 
(Ecole Nationale Superieure des Mines, 75 - Paris (France). 
Centre d’Energetique). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32953 (CONF-870903—Vol.1-Absts., pp 2.11.07) Heat 
transfer from finned and smooth tube heat exchanger coils in 
hot water stores. Kuebler, R.; Hahne, E. (Stuttgart Univ. 
(Germany, F.R.). Inst. fuer Thermodynamik und Waerme- 
technik). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32954 (CONF-870903—Vol.1-Absts., pp 2.11.08) 
Pebble-bed heating - cooling with the use of earth accumula- 
tor. Januszewski, J. (Institute of Chemical Engineering and 
Heat Systems, Wroclaw (Poland)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32955 (CONF-870903—Vol.1-Absts., pp 2.11.09) Model 
of heat storage in phase change materials for active solar sys- 
tems. Visser, H.; Bart, G.C.J.; Hoogendoorn, C.J.; Hattem, 
N.A. van. (Technische Hogeschool Delft (Netherlands). 
Dept. of Applied Physics; Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32956 (CONF-870903—Vol.1-Absts., pp 2.11.11) Use of 
phase change material in built in storage water heater. Datta, 
G.; Garg, H.P. (Delhi Univ. (India). Dept. of Physics; 
Indian Inst. of Tech., New Delhi. Centre of Energy Stud- 
ies). 1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32957 (CONF-870903—Vol.1-Absts., pp 2.11.13) Tem- 
perature and interface movement of a PCM within spheres in 


a heat storage cylinder. Hariri, A.S.; Ward, I.C. (Sheffield 
Univ. (UK) 1 Dept. of Building Science). 1987. NTIS (US 


Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32958 (CONF-870903—Vol.1-Absts., pp 2.11.14) Low 
temperature latent heat thermal energy storage for solar heat- 
ing. Hasnain, S.M.; Salam, T.F.; Gibbs, B.M. (Leeds Univ. 
(UK). Dept. of Fuel and Energy). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32959 (CONF-870903—Vol.1-Absts., pp 2.11.16) Study 
= ane PCM solar heating system for Tehran. Kaabi- 
x \jima. (Kogakuin Univ., Tokyo 
Gapan} Dept. of Architecture). 1987. NTIS (US Sales 
ly), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32960 (CONF-870903—Vol.1-Absts., pp 2.12.01) Short 
summary of central solar heating plants with seasonal storage. 
Bankston, C.A. (CBY Associates, Inc., Washington, DC 
(USA)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32961 (CONF-870903—Vol.1-Absts., pp 2.12.02) Moni- 
toring results of the Groningen-CSHPSS. Wijsman, 
A.J.T.M.; Havinga, J. (Nijverheidsorganisatie TNO, Delft 
(Netherlands). Inst. of Applied Physics). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32962 Sete ateieecaeae 1-Absts., pp 2.12.03) Solar 
energy for district heating of new areas. Kristensen, 
P.E.; Furbo, S. (Planum International Ltd., Copenhagen 
(Denmark)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32963 (CONF-870903—Vol.1-Absts., pp 2.12.04) Nyk- 
varn - the first full scale solar district heating plant with 
short term storage in Sweden. Isakson, P. (Royal Inst. of 
Tech., Stockholm (Sweden)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32964 (CONF-870903—Vol.1-Absts., pp 2.12.05) Flat 
plate or vacuum tube collectors for Swedish solar district 
heating. Karlsson, B.; Brunstroem, C. (Swedish State Power 
Board, Aelvkarleby). 1987. NTIS - Sales Only), PC A23. 
Order Number DE88770209/JAW 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32965 (CONF-870903—Vol.1-Absts., pp 2.12.06) Sun 
town project - Swedish plans for the biggest seasonal 
plant in the world. Jilar, T. (Chalmers Univ. of Tech., Goe- 
teborg (Sweden). Dept. of ae Services Engineering). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


ish solar heating with 
today. Jilar, T. (Chalmers Univ. of Tech., Goeteborg 
(Sweden). Dept. of Building Services Engineering). 1987, 
NTIS S Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32966 (CONF-870903—Vol.1-Absts., pp 2.12.07) Swed- 
seasonal storage - economical prospects 


32967 (CONF-870903—Vol.1-Absts., pp 2.12.08) Devel- 
opment of the mega-technology for large scale solar heating. 
Hultmark, G. (Andersson and Hultmark AB, Goeteborg 
(Sweden)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32968 (CONF-870903—Vol.1-Absts., pp 2.12.09) Swed- 
ish solar heating with seasonal storage - design studies. Da- 
lenbaeck, J.O. (Chalmers Univ. of Tech., Goeteborg 
(Sweden). Dept. of Building Services Engineering). 1987 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32969 (CONF-870903—Vol.1-Absts., pp 2.12.10) Lyck- 
ebo project - heat losses from the rock cavern storage. Brun- 
stroem, C.; Eftring, B.; Claesson, J. (Swedish State Power 
Board, Aelvkarleby; Lund Inst. of Tech. (Sweden). Dept. of 
Mathematical Physics). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32970 (CONF-870903— V ol. 1-Absts., pp 2.12.11) 
MINSUN simulation of the Lyckebo plant. Walletun, H. 
(Studsvik Energiteknik AB, Nykoeping (Sweden)). 1987. 
NTIS. (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32971 (CONF-870903—Vol.1-Absts., pp 2.12.14) Solar 
domestic hot water production connected to district heating 
system in Hungary. Kun-Gazda, L. (Hungarian Inst. for 
Building Science, Budapest). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Soiatr Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32972 (CONF-870903—Vol.1-Absts., pp 2.12.15) Solar 
assisted low-temperature heating system with seasonal stor- 
age. Hornberger, M.; Cruz, W. de la; Fisch, N.; Hahne, E 
(Stuttgart Univ. (Germany, F.R.). Inst. fuer Thermodyna- 
mik und Waermetechnik). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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$2973 (CONF-870903—Vol.1-Absts., pp 2.12.25) Large- 
scale heliothermic plant for combined air conditioning, space 

heating and hot water assisted by heat pump and neeian 
chiller. Alaiz, E. (Cobra S.A., Madrid (Spain)). 1987. NTIS 
ro Sales Only), PC A23. Order Number DE88770209/ 


loli International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 






32974 (CONF-870903—Vol.1-Absts., pp 2.13.01) Simu- 
Pees oe rear aggre neem aig many te 


. (International Solar mies Society (IS ES), 
Duesseldorf (Germany, F.R.). German Section). 1987. NTIS 
(US Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32975 (CONF-870903—V ol. 1-Absts., pp 2. 2.13.14) Range 
of high performance uniflow reciprocating steam Nr al pow- 
ered by direct solar energy or biomass etc. 

Kaneff, S.; Inall, E.K.; Whelan, R.E. (Australian National 
Univ., Canberra. Dept. ‘of Engineering Physics). 1987. NTIS 
(US Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32976 (CONF-870903—Vol.1-Absts., pp 2.13.15) 50 kW 
solar concentrators with Stirling generators. Results of the 
first six months of operation in Saudi Arabia. Al-Rebaian, 
A.; Hansen, J. (King Abdul-Aziz City for Science and 
Technology, Riyadh (Saudi Arabia); Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V. 
(DFVLR), Koeln (Germany, F.R.)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2977 (CONF-870903—Vol.1-Absts., pp 2.14.01) Per- 
formance study of solar stills. Sharif, M.; Kiss, L.I. (Buda- 
pesti Mueszaki Egyetem (Hungary). Inst. of Thermal and 
Systems Engineering). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32978 (CONF-870903—Vol. ee pp 2.14.02) Study 
for a solar still collector. Leeson, MR. (Loughborough 
Univ. of Technology (UK). Dept. of Mechanical Engineer- 
ing). 1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2379 (CONF-870903—Vol.1-Absts., pp 2.14.03) Double 
basin solar still with intermittent flow of waste hot water: An 
analytival approach. Yadav, Y.P.; Jha, L.K. (C.M. Science 
Coll., Darbhanga (India)). 1987. NTIS (US Sales Only), PC 
A23. "Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


— (CONF-870903—Vol.1-Absts., pp 2.14.04) Effect 

of temperature dependent internal heat transfers on the per- 
formance of a solar still, Kumar, A.; Tiwari, G.N. 
Inst. of Tech., New Delhi. Centre of Energy Studies). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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32981 (CONF-870903—Vol.1-Absts., pp 2.14.05) Eco- 
nomic foil-based solar still for seawater desalination - design 
concept and operating results. Koske, P.H.; Schmidt, N.P. 
(Kiel Univ. (Germany, F.R.). Inst. fuer Angewandte 
Physik). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32982 (CONF-870903—Vol.1-Absts., pp 2.14.06) Finite- 
difference analysis of a solar still using boundary layer 
theory. Kamaraj, G. (Annamalai Univ., Annamalainagar 
(India)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32983 (CONF-870903—Vol. ae ee ae 14, ) Study 
of the basin-type solar still under the 
conditions. Kamal, W.A. (Qatar Univ., Doha. Coll. a Engh Engi- 
neering). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32984 (CONF-870903—Vol.1-Absts., pp 2.14.08) Yanbu 
solar-powered seawater desalination pilot plant - problems en- 
cused cul eenattensn oiamteiaaed, thi: Gupta, M.C. 
(Midwest Research Inst., Riyadh (Saudi Arabia)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32985 ee 1-Absts., pp 2.14.09) Per- 
formance characteristics of the dual-tank ‘thermal storage sub- 
system of the solar energy water desalination pilot plant at 
Yanbu. Ibrahim, A.R.; Gupta, M.C. (King Abdul-Aziz City 
for Science and Technology, Riyadh (Saudi Arabia)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32986 (CONF-870903—Vol.1-Absts., pp 2.14.10) On the 

nocturnal of a conventional solar still using solar 

water. Sartori, E.; Jaguaribe, E.F. (Paraiba Univ., 

Joao Pessoa (Brazil). Lab. de Energia Solar). 1987. NTIS 

ae Sales Only), PC A23. Order Number DE88770209/ 
AW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32987 (CONF-870903—Vol.1-Absts., voile a 2.14.11) Ab- 
= ae a for potable water supply in solar 
S. (Military Technical Coll., Cairo 
(evn). ee NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32988 (CONF-870903—Vol.1-Absts., pp 2.14.12) Solar 
energy utilization in hospitals of developing countries. Spei- 
del, K. (Dornier System G.m.b.H., Friedrichshafen (Germa- 
ny, F.R.)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32989 (CONF-870903—Vol.1-Absts., pp 2.14.13) Some 


cost-effective commercial applications for solar hot water sys- 
tems. Sw 


artman, R.K. (Solcan Ltd., London, Ontario 
(Canada)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32990 (CONF-870903—Vol.1-Absts., pp 2.14.14) Direct 
evaporating flat and tubular collectors for 


Heinzel, V.; Ho oa J. (Karlsruhe Uni 
Vv. 
(T.H.) (Germany, FR). Inst. fuer Reaktortechnik). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
From International Solar Energy Society international con- 


gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32991 (CONF-870903—Vol.1-Absts., pp 2.14.15) Solar 
design of traditional Greek furnaces. Caduris, Y.G.; Gero- 
iannis, C. (Patras Univ. (Greece). Mechanical eo 
). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$2992 (CONF-870903—Vol.1-Absts., pp 2.14.16) Analy- 
sis and studies on the moving-type solar energy heating 
system for road pitch. Shao Shuren; Xia Qingwei. (Ezhou 
way Maintenance Branch, Hubei (China)). 1987. NTIS 
° Sale Only), PC A23. Order Number DE88770209/ 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32993 (CONF-870903—Vol.1-Absts., pp 2.14.17) Ther- 
mal solar systems for precast concrete industry. Spassov, C. 
echnological Inst. 'New Energy Sources’, Sofia (Bulgar- 
ia)). 1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 







32994 (CONF-870903—Vol.1-Absts., pp 2.14.18) Solar 
energy utilization for clay bricks drying. Hanna, G.B.; 
Razek, M.M.A. (General Or 


for Housing, Build- 
ing and Planning Research, Cairo ). Dept. of Build- 
ing Physics). 1987. NTIS (US Sales ly), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32995 (CONF-870903—Vol.1-Absts., pp 2.14.19) Per- 
formance study of solar timber seasoning kilns. Rao, K.S.; 
Singh, D.; Bhatia, P.N. (Gujarat Energy Dev t 
A Y, Vadodara (india)). 1987. NTIS (US Sales ly), 
A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32996 (CONF-870903— Vol. 1-Absts., 2.15.01) Solar 


oe ouiee tor teas I. (institute of 


Dagan (Israel)). 1987. NTIS 
US Sales ies Ont PC me Order Number DE88770209/ 


From International Solar Energy Society international con- 


gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





32997 (CONF-870903—Vol.1-Absts., pp 2.15.02) Cost- 
effective solar air heaters for 
Leun, C.J. van der. (ECOFYS Research and Consul 


tancy 
Utrecht (Netherlands)). 1987. NTIS (US Sales 


Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 









14 SOLAR ENERGY 
1409 Solar Thermal Utilization 





32998 Se pp 2.15.03) Drying 


of medicinal plants in a greenhouse type solar dryer in Yugo- 
slavia. Mueller, J.; Tesic, M.; Kisgen (Hohenheim Univ., 


(Germany, F.R.). Inst. fuer A hnik; Novi 
Sad Univ. (Yugoslavia)). 1987. NTIS wu: Sales Only), PC 
A23. Order Number DE88770209/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


32999 ee are 1-Absts., pp 2.15.04) Devel- 
opment of a multi-purpose solar crop dryer for arid zones. 
Lutz, K.; Muehlbaver, W. (Hohenheim. Univ., Stutt; 
(Germany, F.R.). Inst. fuer Agrartechnik). 1987. NTIS (US 
y), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33000 (CONF-870903—Vol.1-Absts., pp 2.15.05) Air 
collectors for hay drying. Effect of collector cover material, 
collector size and air flow rate on the efficiency and the pres- 
sure drop. Kyburz, V.; Keller, J. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33001 (CONF-870903—Vol.1-Absts., pp 2.15.06) Solar 
drying of vegetables with an air- and a new hybrid-collector 
for air and water heating. Reuss, M.; Schmalschlaeger, T.; 
Schulz, H. (Technische Univ. Muenchen, Freising (Germa- 
ny, F.R.). Landesanstalt fuer Landtechnik Weihenstephan). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33002 (CONF-870903—Vol.1-Absts., pp 2.15.07) Per- 
formance on a solar drying plant for herbs. Reuss, 
M.; Schmalschlaeger, T.; Schulz, H. (Technische Univ. 


Landtechnik Weihenstephan). 1987. Nhs a Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society “iieieiieet con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33003 (CONF-870903—Vol.1-Absts., pp 2.15.08) Solar 
drying of peat. Jaervinen, T. (Valtion Teknillinen Tutkimus- 
keskus, Jyvaeskylae (Finland). Domestic Fuel Lab.). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33004 (CONF-870903—Vol.1-Absts., pp 2.15. ne Solar 
hot air system for a milk powder plant. Performance and eco- 
nomics. Yardi, N.R.; Singh, D.; Shah, K:S.; Rao, K.S.; Kar- 
hadkar, G.D. (Gujarat Ener, Development Agency, 
Baroda (India)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





33005 (CONF-870903—Vol.1-Absts., pp 2.15.10) Use of 
solar energy in Indian dairy industry: Potential and econom- 
ics, Khandekar, A.S.; Kumar, A. (Jyoti Ltd., Tandalja, 
Baroda (India). Energy Div.). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33006 Bisse resign 1-Absts., pp 2.15.11) Sug- 
gestion for modifying the definition of solar dryer hs 
Wang, Y.F.; Li, Z.L. (Shenzhen Univ. (China). New 
Energy Research and Development Inst.). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33007 (CONF-870903—Vol.1-Absts., pp 2.15.12) 0-4 
solar batch dryer. Tsamparlis, M.; Marousis, M.; S 
(Athens Univ. (Greece). Dept. of Physics). 1987. NTIS US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33008 (CONF-870903—Vol.1-Absts., pp 2.15.13) Im- 
proved technology for solar drying of vine fruits. Fuller, R.J.; 
Kaye, D.R.; Schache, M.J. (Department of Agriculture and 
Rural Affairs, Werribee (Australia)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33009 (CONF-870903—Vol.1-Absts., pp 2.16.06) Shal- 
low solar pond domestic hot water system for moderately cold 
climates. Kishore, V.V.N.; Raman, P.; Ranga Rao, V.V. 
(Tata Energy Research Inst., New Delhi dia)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33010 (CONF-870903—Vol.1-Absts., pp 2.17.12) Pro- 
posal of combining a still with solar pond. Wang, Y.F.; Li, 
Z.L.; Wang, E.T.; Che, M.L. (Shenzhen Univ. (China 
New Energy Research and Development Inst.). 1987. NTIS 
— Only), PC A23. Order Number DE88770209/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33011 | (CONF-870903—Vol.1-Absts., pp 2.17.13) Tech- 


distillation 
tion plant. Posnansky, M.; ‘ALNaimi, F. (Atlantis Energy 
Ltd., Bern (Switzerland); Industrial Development Technical 
Centre, Doha (Qatar)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/J AW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33012 (CONF-870903—V ol. 1-Absts., to pp 2.17.14) Solar 
pond for heating anaerobic digesters. Final report. Li Shen- 
sheng; Lu Huanmin; Song Kehui. (Beijing Teachers Coll. 
(China). Dept. of Physics). 1987. NTIS Us Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33013 (CONF-870903—V ol. 1-Absts., 


pp 2.17.15) Proc- 
ess steam 


temperature boosting of heat from 
solar ponds. G. (Technion-Israel Inst. of Tech., 
Haifa). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33014 (CONF-870903—Vol.2-Absts.) ISES solar world 
congress 1987: Advances in solar energy - Book of 
ants, Vol. 2. (International Solar Energy Society, Dues- 
seldorf (Germany, F.R.). German Section). 1987. 618p. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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This book of abstracts contains 531 abstracts of the papers 
presented at the ISES Solar World Congress 1987. The following 
subjects were covered: Heat pumps: 50 papers; biomass technology: 
46 papers; use of solar energy in developing countries: 157 papers; 
solar chemical conversion: 32 papers; passive solar energy, solar ar- 
chitecture: 187 papers; meteorological aspects of solar energy: 40 
papers; general aspects, market, economics: 19 papers. For 510 ab- 
stracts a separate subject analysis has been carried out. 


33015 (CONF-870903—Vol.2-Absts., pp 6.W2.02) Use 
of biomass in drying. Brandini, A. (Brazilian Agricultural 
Research Organization, Brasilia). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33016 (CONF-870903—Vol.2-Absts., pp 6.W2.03) Food 
quality in drying. Muehlbauer, W. (Hohenheim Univ., Stutt- 

(Germany, F.R.). Inst. fuer Agrartechnik). 1987. NTIS 
(OS ‘Sales Only), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33017 (CONF-870903—Vol.2-Absts., pp 6.W3.00) Solar 
cooling and cooking in developing countries, Al-Hamdani, N.; 
Akrawi, A.; Al- ouli, A. (Solar Energy Research 
Centre, Baghdad )). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33018 (CONF-870903—Vol.2-Absts., pp 6.W3.01) Ab- 
sorption cooling. Worsoe-Schmidt, P. (Danmarks Tekniske 
Hoejskole, Lyngby. Refrigeration Lab.). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33019 (CONF-870903—Vol.2-Absts., pp 6.W3.02) Solar 
energy cooling in buildings. Sayigh, A.A.M. (Reading Univ. 
(UK). Dept. of Engineering). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33020 (CONF-870903—Vol.2-Absts., pp 6.W3.03) Solar 
cooking. Mullick, S.C. (Indian Inst. of Tech., New Delhi. 
Centre of Energy Studies). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33021 (CONF-870903—Vol.2-Absts., pp 6.1.02) Solar- 
thermal water pumping in Ghana. Jones, T.I.; Brew-Ham- 
mond, A.; Akuffo, F.0.; Abrobah-Cudjoe, A. (University of 
Science and Technology, one (Ghana). Dept. of = 
chanical Engineering). 1987. NTIS (US Sales Only), PC 
A99. Order Number DESSTIOIST/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33022 (CONF-870903—Vol.2-Absts., pp 6.1.03) Solar 
water pumping for drinking water and minor sys- 
tems in developing countries. Santhanam, V.C. (Bharat 
Heavy Electricals Ltd., Hyderabad (India). Now-Goswaa 
tional Energy Sources). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33023 (CONF-870903—Vol.2-Absts., pp 6.1.04) Solar 
pumping in the world: Experiences and lessons 


learned. McGowan, R. (Associates in Rural Development, 
Inc., Burlington, VT (USA)). 1987. NTIS (US Sales On Only), 
PC A99. Order Number DE88770197/JAW. 
From International Solar Energy iety international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep. 1987). 
(CONF-870903—Vol.2-Absts., pp 6.2.01) Design 
of integrated solar dryer. Li Zong- 
nan; Tong Zhaofeng; Liu Senyuan; Li (Academia 
Sinica, = (China). Inst. of Energy Conversion; 
Research Inst. of Farm Machineries 
(China)). 1987. S (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33025 (CONF-870903—V ol.2-Absts., 6.2.02) Solar 
drying of timber in Liberia. Okoh, Sah. Meatene E. (Li- 
beria Univ., Monrovia. Coll. of Agriculture and Forestry). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33026 (CONF-870903—Vol.2-Absts., pp Sore Assess- 
ment of an passive solar drying and storage of 
grain in rural farming. Odunukwe, C.G. (Solar Energy Soci- 
ety of Ni Enugu. Projects Development Inst.). 1987. 
NTIS S Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33027 ae eee ee 2-Absts., pp 6.2.04) Hybrid 
solar drying system. Li Zongnan; Lui Senyuan; Chen 
Yuwen. (Academia Sinica, Guangzhou oan 9 Inst. of 
Energy Conversion). 1987.1 NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33028 ae ae 2-Absts., pp 6.2.05) Solar 
drying potentials in the agricultural sector of the Kingdom of 
Saudi Arabia. Zahed, A.H.; Bashir, M.D.; Khalifa, A.M.A. 
(King Abdul-Aziz Univ. Jeddah (Saudi Arabia). Chemical 
Engineering t.). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
33029 Oe eae pp 6.2.06) Drying 
Chinese crude drug with solar energy. T tarhonnee (China 
Ruipei. (Hebei Academy of Sciences, S (China). 
Energy Research Sak, 1987. NTIS wus sake Gul), Pe 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


cc (CONF-870903—Vol.2-Absts., pp 6.2.07) Experi- 
mental testing of a solar-assisted multi-crop dryer. Sitthi- 
phong, N.; Terdtoon, P. ¢ i i i 
t. of Mechanical 1987. NTIS (US Sales 
'y), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33031 (CONF-870903—Vol.2-Absts., pp 6.2.08) Novel 
concept of solar grain dryer for very large volumes, 
Rodriguez-Valdes, A. (Universidad Nacional Autonoma de 
Mexico, Mexico City. Inst. de ia). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


33032 (CONF-870903—V ol.2-Absts., pP 6.2.09) Solar 
drying of wood chips. Reis, A.; Pires, R Chambino, J. 
(Coimbra Univ. (Portugal). Centro de Transmissao de 
Calor). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





— apsctninaanesaeenen pp 6.2.10) Inte- 
drying system for agro-based commercial prod- 
ccs, Nagarat ; Thomas, A.; Rao, M.R.; Premswarup, D. 
of Science, ore. Instrumentation and 
Sexton Unit). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


a (CONF-870903—Vol.2-Absts., pp 6.2.11) Simple 
dryer. Martinac, I. (Royal Inst. of Tech., Stockholm 

ee weden). Dept. of Heating and Ventilation). 1987. NTIS 
S Sales Only), PC A99. Order Number DE88770197/ 


on Sto International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33035 (CONF-870903—Vol.2-Absts., pp 6.2.12) Compar- 
ative of solar dryer with auxiliary heated solar 


Asereieneges . 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 






33036 (CONF-870903—Vol.2-Absts., pp 6.2.13) Engi- 
economic analysis of the monitored 


neering and 
of active solar dryers. Davis, R.W.; Sharp, G.D. (Post Har- 
vest Developments, Inc., Ottawa, Ontario (Canada)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33037 (CONF-870903—Vol.2-Absts., pp 
straints of solar drying in the Sahel region. Dicko, M. (1.T. 
Power Ltd., Bamako (Mali). West Africa Office). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


6.3.01) Con- 


33038 (CONF-870903—Vol.2-Absts., pp 6.3.02) Temper- 
ature controlled passive solar crop dryer. Ezekwe, C.I. (Ni- 
geria Univ., Nsukka. t. of Mechanical Engineering). 
1987. NTIS (US Sales 'y), PC A99. Order Number 
DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33039 (CONF-870903—Vol.2-Absts., pp 6.3.03) Predic- 
tion of drying rates for carnauba leaves. Lobo, P.C. (Univer- 
sidade Federal da Paraiba, Joao Pessoa (Brazil)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33040 (CONF-870903—Vol.2-Absts., pp 6.3.04) Solar 
drying of coffee, cocoa and coconuts in Indonesia. Amir, E.1,; 
Esper, A.; Grandegger, K. (Institute for Estate Crops, 
Bogor (Indonesia); Hohenheim Univ., Stutt (Germany, 
F.R.). Inst. fuer Agrartechnik). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33041 (CONF-870903—Vol.2-Absts., pp 6.3.05) Solar 
fish drying (passive system). Fernandes, V.; Mussungo, A. 
(Ministry of Energy and Petroleum, Luanda (Angola). 
Dept. of New and Renewable Sources of Energy). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33042 (CONF-870903—Vol.2-Absts., pp 6.3.06) Experi- 
mental investigations on an air collector with goatskin for 
drying purposes. Ataguenduez, G.; Oezbalta, N. (Ege Univ., 
Izmir (Turkey). Solar Energy Inst.). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 


gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33043 (CONF-870903—Vol.2-Absts., pp 6.3.07) Solar 
energy drying of Chinese medicinal Chen Xianyu; 
Sheng Huicheng; Qian Shangyuan. (Shanghai Inst. "Of 
Energy (China)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33044 (CONF-870903—Vol.2-Absts., pp 6.3.08) Optimi- 
zation of plastic bags solar air collectors (PBSAC), integrated 
with hybrid solar/fossil fuel agricultural drying system. 
Heikal, H.A.; Metwally, M.N. (Helwan Univ., Cairo 
Egypt. Faculty of Engineering and Technology). 1987. 
Sales Only), PC A99. Order Number 
DESSTIOIST/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33045 (CONF-870903—Vol.2-Absts., pp 6.3.09) Solar 
drying of agricultural products; a case study of Peru. Horn, 
M. (Universidad Nacional de Ingenieria, Lima (Peru). Inst. 
General de Investigacion). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33046 (CONF-870903—Vol.2-Absts., pp 6.3.10) Experi- 
mental and theoretical investigation on "heat arte for a 
suction type solar grain dryer. Kamaraj, (Annamalai 
Univ., Annamalainagar (India)). 1987. Los (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33047 (CONF-870903—Vol. a pp 6.3.11) Devel- 
opment of solar food dryers for small-scale processors. 
Lartey, B.L. (Food Research Inst., Accra (Ghana)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33048 (CONF-870903—Vol.2-Absts., pp 6.3.12) Opti- 
misation of the tobacco curing process for utilisation of — 
energy without heat storage. Morhenne, J.; Leiner, W.; 
Fiebig, M. (Bochum Univ. (Germany, F. R). Inst. fuer 
Thermo- und Fluiddynamik). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33049 (CONF-870903—Vol.2-Absts., pp 6.3.13) Per- 


.; Burek, 

S.A.M.; Odukwe, O.A.; Probert, S.D.; Sheba: 0.V.; 
Olukayode, O.A. (Cranfield Inst. of Tech., Bedford (UK); 
Nigeria Univ., Nsukka. National. Centre for Ener, 
search and Development). 1987. NTIS (US Sales \ 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33050 (CONF-870903—Vol.2-Absts., pp 6.3.14) Solar 
crop drying in some Asia-Pacific countries. Ong, K-.S. 
(Malaya Univ., Kuala Lumpur (Malaysia). Engineering Fac- 
ulty). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33051 (CONF-870903—Vol.2-Absts., pp 6.4.01) Feasibil- 
ity study of a cooling system for countries with high solar ra- 
diation levels. Alnaser, W.E.; Som, A.K. (Bahrain Univ., 
Manama. Dept. of Physics). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33052 (CONF-870903—Vol.2-Absts., pp 6.4.02) Solar 
refrigeration for developing countries using an intermittent 
liquid absorption cycle. Harvey, A. (Warwick U Univ., Coven- 
try (UK). Dept. of Engineering). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33053 (CONF-870903—Vol.2-Absts., pp 6.4.03) Experi- 
mental and numerical study of an evaporative cooler in dry 
climate. Benhamou, B.; El Omari, M. ech Univ. 
(Morocco). Physics Dept.). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33054 (CONF-870903—V ol.2-Absts., Pp 6.4.04) Devel- 
opment of a solar-energy operated for 
vaccine storage in Papua New Guinea. Uppal, A.H. (Papua 
New Guinea ees of Technology, Lae. Mechanical Engi- 
neering Dept.). 1987. NTIS (US Sales Only), PC A99. 
Order Number DES8770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33055 (CONF-870903—Vol.2-Absts., pp 6.4.05) Eco- 
nomically viable solar refrigerator for rural India. Singh, B. 
(Roorkee Univ. (India). Dept. of Mechanical and Industrial 
Engineering). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33056 (CONF-870903—Vol.2-Absts., pp 6.4.07) Experi- 
mental and parametric study of water cooling by radiation to 
sky. Shafi, N.Y.A.; Taha, I.S.; Huzayyin, A.S.; Shafey, 
H.M. (Assiut Univ. (Egypt). Mechanical Engineering 
Dept.). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33057 (CONF-870903—Vol.2-Absts. A ate Eon 6.4.09) a 
cal and practical experience of running 
cooling plant (1979-1987). Sakr, I.A.; Tadros, W.H.; Hen. 
seler, H.; Hause, R. (National Research Centre, Cairo 
(Egypt); Dornier System G.m.b.H., Friedrichshafen (Ger- 
many, F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33058 (CONF-870903—V ol.2-Absts., pp 6.4.10) Thermo- 
dynamic analysis of a jet pump as a thermo-compressor and a 
liquid freon injector-pump for solar cooling units. Saif-ul- 
Rehman, M. (Pakistan Council of Scientific and Industrial 
Research, Lahore. Solar Energy Project). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33059 (CONF-870903—Vol.2-Absts., pp 6.4.11) Solar 
assisted absorption refrigeration machine. Mohanty, B.; 
Kumar, S.; Prevost, M.; Bugarel, R. (ENSIGC, 31 - Tou- 
louse (France). Lab. d’‘Energetiq ue). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33060 (CONF-870903—Vol.2-Absts., pp 6.4. ee Experi- 
mental studies of absorption and desorption rates on the solid 
absorption refrigerator. Mello, P.; Hahne, E. (Stuttgart Univ. 
(Germany, F.R.). Inst. fuer Thermodynamik und Waerme- 
technik). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33061 (CONF-870903—Vol.2-Absts., pp 6.4.13) Low 
temperature driven open air conditioning with solid adsorb- 
ents. Laevemann, E.; Schneewind, R.; Sizmann, R. (Muen- 
chen Univ. (Germany, F.R.). Sektion Physik). 1987. NTIS 
3 Sales Only), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33062 (CONF-870903—Vol.2-Absts., pp 6.4.14) Solar 
ion cooling using silica gel/water. Klueppel, R.P.; 
Gurgel, J.M.A.M. (Universidade Federal da Paraiba, Joao 
Pessoa (Brazil). Lab de Energia Solar). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 6.4.15) Thermo- 
design studies on improved 


component salt ijesh, 
S.M.; Aggarwal, R.S. (Indian Inst. ‘of Tech., Ser Delhi. 
Centre of Energy Studies; Indian Inst. of Tech., New Delhi. 
t. of Mechanical Engineering). 1987. NTIS (US Sales 
'y), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


voltaic cooling system with 
WHO conditions. Herrmann, B.; Karl, H.; Kopf, E.; Lehner, 
G.; Saupe, G. (Stuttgart Univ. (Germany, F.R.). Inst. fuer 
Theorie der Elektrotechnik). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33064 (CONF-870903—Vol.2-Absts., pp 6.4.16) Photo- 
eutectic storage tested under 
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33065 (CONF-870903—Vol.2-Absts., pp 6.4.17) Double 
effect vapour absorption systems for solar 
tions. Iyer, P.S.A.; Murthy, S.S.; Murthy, M.V.K. (indian 
Inst. of Tech., Madras. wu nlreten and Airconditioning 
Lab.). 1987. NTIS les Only), PC A99. Order 
Number DESSTIOISTAAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$3066 (CONF-870903—Vol.2-Absts., pp 6.4.18) Per- 
formance of sky radiative cooling system for storing thermal 
energy by natural circulation. Ito, Sadasuke; Miura, Nao- 
katsu. (Ikutoku Technical Univ., — (Japan). i. ~ 
Mechanical System Engineering). 1987. NTIS (US Sal 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33067 (CONF-870903—Vol.2-Absts., pp 6.4.19) Solid 
adsorption solar system: A condenser as part of 
solar reactor. Guilleminot, J.J.; Gurgel, M.; Meunier, R.; 
Pons, M.; Paeye, G. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de Thermodynamique des Fluides; BLM, 44 - Carque- 
fou (France)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


ic simulation model and design of a 
cold store. Guilleminot, J.J. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de Thermodynamique des Fluides). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33068 (CONF-870903—Vol.2-Absts., pp 6.4.20) Dynam- 
solar solid adsorption 


33069 (CONF-870903—Vol.2-Absts., pp 6.4.21) Solar- 
driven jet pump refrigeration system for developing countries. 
Panahandeh, H.; Groll, M.; Peretz, D.; Steiner, D. (Teheran 
Univ. (Iran). Chemical Engineering Dept.; Iran Helio- 
Energy Co. Ltd., Teheran; Stuttgart Univ. (Germany, 
F:R.). Inst. fuer Kernenergetik und Energiesysteme). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33070 (CONF-870903—Vol.2-Absts., pp 6.4.22) Investi- 
gation of cooling produced by coupling desiccant dehumidii 
and evaporative cooling for a residence in the hot and 
a climate of Karachi, Pakistan. Ebrahim, M.A. 
(PROCO, Chandler, AZ (USA)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33071 (CONF-870903—Vol.2-Absts., pp 6.4.23) Achiev- 
ing sustainable vaccine cold chains with solar refrigerators - a 
guide based on experiences. Derrick, A. (I.T. Power Ltd., 
Eversley (UK)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33072 (CONF-870903—Vol.2-Absts., pp 6.4.24) Testing 
of an activated charcoal - R114 adsorption cycle solar refrig- 
erator. Critoph, R.E. (Warwick Univ., Coventry ae 
Dept. of Engineering). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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$3073 (CONF-870903—Vol.2-Absts., pp 6.4.25) Testing 
of a prototype of a solar-powered solid-absorption 
tion system. Balat, M.; Suit G. (Perpignan Univ., 66 
(France). Inst. de Science et de Genie des Materiaux et Pro- 
cedes). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33074 (CONF-870903—Vol.2-Absts., pp 6.5.01) Testing 
and certification of solar cookers. Gupta, S.K. (Solar Energy 
Centre, New Delhi (India). t. of Non-Conventional 
Energy Sources). 1987. NTIS $ Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 6.5.02) Two 
novel solar appliances for developing countries: 1. Convective 
solar cooker (CSC). 2. Solar medical sterilizer. Grupp, M.; 
Bergler, H.; Smagghe, D.; Vidoni, F. (Synopsis, 34 - 
Lodeve (France)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33076 (CONF-870903—Vol.2-Absts., pp 6.5.03) Solar 
cooking with a steam immersion heater. Heinzel, V.; Hol- 
zinger, J. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklung). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33077 (CONF-870903—Vol.2-Absts., pp 6.5.05) Techno- 
logical and socio-economic issues involved in the dissemina- 
tion of solar cookers in developing countries. Kandpal, T.C.; 
Mathur, S.S. (Indian Inst. of Tech., New Delhi. Centre of 
Energy Studies). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33078 (CONF-870903—Vol.2-Absts., pp 6.5.06) Solar 
cookers for developing countries. A worldwide s 
Kuhnke, F. (Institut fuer Solarenergieforschung, Hannover 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33079 (CONF-870903—V ol.2-Absts., pp 


type 
Kulkarni, P.K. 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33080 (CONF-870903—Vol.2-Absts., pp 6.5.08) Solar 
community kitchen. 9.5 unekar, A.S. 
Inst. of Tech., Bombay. Dept. of nischeaieal Engineering). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33081 (CONF-870903—Vol.2-Absts., pp 6.5.09) Solar 
cookers for Afghan refugees. Magney, G. 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33082 (CONF-870903—Vol.2-Absts., pp 6.5.10) High 
temperature steam solar cooker with storage. Mills, D.R; 
Mao Yingiu. (Sydney Univ. (Australia). School of Physics; 
Gansu Natural Energy Research Inst., Lanzhou (China)), 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





33083 (CONF-870903—Vol.2-Absts., pp 6.5. 7 Per- 
formance and testing of low cost solar thermal devices for do- 
mestic use in India. Nahar, N.M. (Central Arid Zone Re- 
search Inst., Jodhpur (India)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33084 (CONF-870903—Vol.2-Absts., pp 6.5.12) Design, 
construction and experimental study of electric cum solar 
oven. Nandwani, S.S. (Universidad Nacional, Heredia 
(Costa Rica). t. de Fisica). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33085 Cee aaeaniana tetas 2-Absts., Pcket BD 5.13) toa 
ences with the solar Panc 
J.N. (Physical Research hen Ahmedabad (india). oer 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33086 (CONF-870903—Vol.2-Absts., pp 6.5.14) Solar 
energy food oven. W: Shouling. CKinjiang Inst. of New 
Energy, Urumqi (China)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Cetiiaaap (13 Sep 1987). 


33087 Se ae 2-Absts., oS 6.5.15) Cement- 
shell type solar cooker. Wang Xi iping; S 
Shugin; Liu Zude. (Academia Sinica, Henan China 
Energy Research Inst:). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33088 (CONF-870903—Vol.2-Absts., pp spor oh — 
theory and design method of three-circle graph of 
cookers. Liu Zude; Zheng Xiaogin; Wang Xiping; ‘She Zon 
gling. (Academia Sinica, Henan (China). Energy Research 
inst). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33089 (CONF-870903—Vol.2-Absts., pp 6.5.17) Solar 
cooking. Stoy, B. 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33090 (CONF-870903—Vol.2-Absts., pp 6.8.01) Pros- 
pects of domestic solar water heating in Egypt. Hegazi, A.1; 
Preinreich, G. (Ministry of Energy and Electricity, Cairo 

t). Beira Authority; Internationale A 
bau G.m.b.H. INTERATOM), Bergisch Gladbach (Germs- 
ny, F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33091 (CONF-870903—Vol.2-Absts., pp 6.8.02) Solar 
distillation in the Kalahari Desert. Alward, R.; Yates, R.; 
Woto, T. (McGill Univ., Montreal, Quebec (Canada). Brace 
Research Inst.; Rural Industries Innovation Centre, Kanye 
(Botswana)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33092 (CONF-870903—Vol.2-Absts., 
formance simulation of a solar distillation El-Nashar, 
A.M. (Water and Electricity t., Abu Dhabi (United 
Arab Emirates)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


6.8.05) Per- 


33093 (CONF-870903—Vol.2-Absts., pp 6.8.07) Produc- 
ing distilled water with solar stills. Headley, O.S.C.; 
McDoom, I.A. (University of the West Indies, St. Augus- 
tine (Trinidad)).. 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33094 (CONF-870903—Vol.2-Absts., pp 6.8.09) Solar 
seawater desalination with a high efficient multi effect solar 
still. Heschl, O.; Sizmann, R. (Muenchen Univ. (Germany, 
F.R.). Sektion Physik). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33095 (CONF-870903—Vol.2-Absts., pp 6.8.12) Solar 
controller with a based monitor. 


microprocessor 
Muralidhar, G.K.; Nagaraju, J.; Mohan, S. (Indian Inst. of 
Science, Bangalore. Instrumentation and Services Unit). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. , 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33096 (CONF-870903—Vol.2-Absts., pp 6.9.03) Small 
solar ponds for process heat. Srinivasan, J. (Indian Inst. of 
Science, Bangalore. Dept. of Mechanical Engineering). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 6.9.04) Biggest 
solar water heating system in ae: environmental oo 
tive. Swarup, A.; Chadha, C.S.; Sharma, J. (M.P. State 
Energy Development Corp. a, Bhopal (India)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33098 (CONF-870903—Vol.2-Absts., pp 6.9.05) Design, 
erection and of a solar steam 
generation plant. Thomas, A.; Rao, M.R.; Nagaraju, J.; 
Guven, H.M. (indian Inst. of Science, Bangalore Instru- 
mentation and Services Unit; San Diego State Univ., CA 
(USA). Dept. of Mechanical Engineering). 1987. NTIS (Us 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33099 (CONF-870903—Vol.2-Absts., pp 6.9.11) Danish 
solar hot water systems for countries. Esbensen, 
T. (Planum International Ltd., eed 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33100 (CONF-870903—Vol.2-Absts., pp 6.9.13) Shenz- 
hidb cellar: Gueliing sind et: witer-ciggiy: aedéaiy Winag i- 
cheng; Zheng Zhenhong; Huang Hanhao; Ward, HLS.; 
Wong Waichung; Zhu Zhengying; Hassett, T.C. (Academia 
Sinica, G ou (China). Inst. of Energy Conversion). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33101 (CONF-870903—V ol.2-Absts., pp 6.9.14) Techno- 
economic study for solar distillation to provide drinking water 
in remote desert areas. Gupta, J.P.; Sharma, P.; Vangani, 
N.S. (Central Arid Zone Research Inst., Jodhpur (india)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33102 (CONF-870903—Vol.2-Absts., pp 6.9.16) Pilot 
solar facility for sea water distillation based on on vapor-pres- 
sure principle. Palacios-Hammeken, L.; Fernandez, J.L. (Un- 
iversidad Nacional Autonoma de Mexico, Mexico City. Inst. 
de Ingenieria). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33103 ee ee 2-Absts., pp 8.1.14) a 
opment and application of an evaluation method for solar 
buildings. Hattem, D. van; Norlen, U. (Commission of the 
European Communities, Ispra (Italy). Joint Research 
Centre; National Swedish Inst. for Building Research, 
Gaevle). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33104 (CONF-870903—Vol.2-Absts., pp 8.2.03) Passive 
solar architecture in the M'zab valley, Algeria: A unique ap- 
saleueht te aaah butiihin baa Kee ‘ell Gell imate. Petetad, 
F.; Arbaoui, A. (California Univ., Los Angeles (USA). 
School of Architecture and Urban. Planning). 1987. NTIS 
(US Sales Only), PC A99. Order Number DE88770197/ 
JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33105 (CONF-870903—Vol.2-Absts., pp 8.2.04) Passive 
cooling of buildings in Nigeria. Ngoka, N.I. (Anambra State 
Univ. of Technology, Enugu (Nigeria). Faculty of Environ- 
mental Sciences). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33106 (CONF-870903—Vol.2-Absts., pp 8.2.05) Roof- 
pond system for precooling/cold storage of agricultural prod- 
ucts. Boon-Long, P. (Chiang Mai Univ. (Thailand). ee of 
Mechanical ). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33107 (CONF-870903—Vol.2-Absts., pp 8.2.06) Passive 
cooling techniques for a building in hot arid zones. Bansal, 
N.K.; Sodha, M.S.; Sharma, A.K.; Rakshit, R. (Indian Inst. 
of Tech., New Delhi. Centre of Energy Studies). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33108 (CONF-870903—Vol.2-Absts., pp 8.2.09) Passive- 
solar cooling and heating of buildings in humid and warm cli- 
matic zones. Ludewig, G. (Technische Univ. Berlin (Germa- 


ny, F.R.). Fac iet Klimagerechtes Bauen). 1987. NTIS 
(US Sales Only), PC A99. Order Number DE88770197/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33109 (CONF-870903—Vol.2-Absts., pp 8.2.10) Desert 
water: A solar art work for Australia. Stevens, G.; Rice, P.; 
Campbell, J. (Atmospheric Industries Ltd., London (UK): 
Arup (Ove) and Partners, London (UK)). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





33110 (CONF-870903—Vol.2-Absts., pp 8.2.11) Sum and 
ventilation. Fitzgerald, D.; Houghton-Evans, W. (Leeds 
Univ. (UK). Dept. of Civil Engineering). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


ventilation equatorial 

Gomez, A. (Solaire Ltd., Bogota (Colombia)). 1987. NTIS 
(US Sales Only), PC A99. Order Number DE88770197/ 
JAW. 


33111 (CONF-870903—Vol.2-Absts., pp 8.2.12) Natural 
in developing countries. Adarve 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 







33112 (CONF-870903—Vol.2-Absts., pp 8.2.13) Utiliza- 
tion of underground and solar energy for ventilating, cooling 
and heating mosques. Dali, T.R.; Shaban, K.I. (Al-Fateh 
Univ., Tripoli (Libya). Mechanical Engineering Dept.). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33113 (CONF-870903—Vol.2-Absts., pp 8.2.14) Opti- 
mum utilization technique of solar energy in semi-under- 
ground house. Joshino, Hiroshi; Matsumoto, Shin-ichi; Ha- 
segawa, Fusao. (Tohoku Univ., Sendai (Japan). Dept. of Ar- 
chitecture; Tohoku Inst. of Technology, Sendai ree 
Dept. of ‘Architecture). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33114 (CONF-870903—Vol.2-Absts., pp 8.2.17) Passive 
solar building with distributed thermal mass, Oliveira, 
A.C.; Oliveira Fernandes, E. de; Maldonado, E.A.B. (Porto 
Univ., Oporto (Portugal). Dept. of Mechanical Engineer- 
ing). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33115 (CONF-870903—Vol.2-Absts., pp 8.3.03) Passive 
solar simulation with simplified weather data, Carter, C.; Ga- 
tensby, I. (Trent Univ., Peterborough, Ontario (Canada)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33116 (CONF-870903—Vol.2-Absts., pp 8.3.04) Natural 
cooling of buildings: A design tool for comfort con- 
ditions, Butera, F.; Cannistraro, G.; Yaghoubi, M. (Palermo 
Univ. (Italy). Dipt. di Energetica ed Applicazioni di Fisica; 
Shiraz Univ. (Iran). Engineering School). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33117 (CONF-870903—Vol.2-Absts., pp 8.3.05) Simula- 
tion of an occupied building for comfort Cordier, 
A.; Monchoux, F.; Serin, G.; Thellier, F. (Toulouse-3 Univ., 
31. (France). Lab. d’Energie Solaire et Thermique de 
l’Habitat). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33118 (CONF-870903—Vol.2-Absts., pp 8.3.06) Balanc- 
ing natural and artificial lighting in energy conserving com- 
mercial greenhouses: A monthly energy 
(Laval Univ., Quebec City (Canada). Centre de Specialisa- 
tion des Cultures Abritees). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





33119 (CONF-870903—Vol.2-Absts., 3.09) ee 
for determining the optimum investment in ect an 
solar and energy conservation measures 
heating and cooling costs. Schdeaen: ‘Gi ke Kenna, R.; 
Besant, R.W. (Saskatchewan Univ., Saskatoon (Canada). 
t. of Mechanical Engineering). 1987. NTIS (US Sales 
y), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





33120 (CONF-870903—Vol.2-Absts., pp 8.3. ee apres 
and design Ww of Gosmee os solar space 
ern Europe. Kast, W. (Technische Hochschule 
Darmstadt iGentig F.R.)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33121 (CONF-870903—Vol.2-Absts., pp 8.3.11) Fune- 
tional design and computational dimensioning of air heating 
(hybrid system) combined with passive utilization of solar 
energy. Cservenyak, G. (Design Inst. of North-Hungary, 
Miskolc). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33122 (CONF-870903—Vol.2-Absts., pp 8.3.12) Method 
and microcomputer program for passive solar analysis and 
simulation. Athienitis, A.K.; Parekh, A.; Sullivan, H.F. (Al- 
berta Univ., Edmonton (Canada). Dept. of Mechanical En- 
gineering; Waterloo Univ., Ontario (Canada). Dept. of Me- 
chanical Engineering). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33123 (CONF-870903—Vol.2-Absts., pp 8.3.13) User 
friendly tool for passive solar energy buildings. 
Schreitmueller, K.R. (Deutsche Forschungs- und Versuch- 
sanstalt fuer Luft- und Raumfahrt e.V. (DFVLR), Stuttgart 
(Germany, F.R.). Inst. fuer Technische Thermodynamik). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





4471 / ERA-13/15 


(CONF-870903—Vol.2-Absts., pp 8.3.14) Design 
aids for hybrid solar energy Dak (Ned -L.M.; 
Yi, Y.X. (Technische Hogeschool Delft (Netherlands). 
Dept. of Civil Engineering). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33125 (CONF-870903—Vol.2-Absts., pp 8.3.15) Resi- 
development 


dential energy design 
Holtz, M.J. (Architectural Energy Corp., Boulder, CO 
(USA)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33126 (CONF-870903—Vol.2-Absts., pp 8.3.18) Method- 
ology for comparing passive solar building design tools for use 
on microcomputers. Donn, M.R. (Victoria Univ., Wellington 
(New Zealand). School of Architecture). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


solar premises by reversing 
tion of shed roofs. Laminne, J.M. de. 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33127 (CONF-870903—Vol.2-Absts., pp 8.4.04) Passive 
of industrial usual 3 


33128 (CONF-870903 —Vol.2-Absts., pp 8.5: i eet Impact 
of passive solar building parameters on on the thermal behavior 
of buildings. Abdou, O.A. (Michigan Univ., Ann Arbor 
(USA). Coll. of Architecture and Urban Planning). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33129 (CONF-870903—Vol.2-Absts., pp 8.5.03) Effects 
of radiative properties on direct gain systems. Parekh, 
A.; Sullivan, H.F.; Athienitis, A.K. (Waterloo Univ., Ontar- 
io (Canada). Dept. of Mechanical Engineering; ‘Alberta 
Univ., Edmonton (Canada). t. of Mechanical Engineer- 
ing). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 8. _ Effects 
strategies for building 


of climate on optimum investment 
direct gain passive solar and energy conservation measures. 
Schoenau, G.J.; "Conte i aes R.W. (Saskatchewan 
Univ., Saskatoon of Mechanical Engineer- 
ing). 1987. NTIS (Gs Sal oa 'y), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33131 (CONF-870903—Vol.2-Absts., pp 8.5.05) Off- 
peak storage in passive solar buildings. Picard, P.; Winn, 
C.B. (Colorado State Univ., Fort Collins (USA). t. of 
Mechanical Engi ). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 8.5.07) Is north 

really best for solar heating of buildings?. MacGregor, K. 

Coll. of Commerce and aces Edinburgh 

)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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(CONF-870903—Vol.2-Absts., pp 8.5.10) Heating 
problems in an apartment house in Greece - the use of solar 
energy. Theofylactos, C.G. (Evansville Univ., IN (USA). 
Mechanical Engineering Dept.). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33134 (CONF-870903—Vol.2-Absts., pp 8.5.13) Devel- 

opment of passive solar heating in New Vealand. Swisher 

J.N.; Sterios, P.D. (Architectural Energy Corp., Boulder 

co (USA); Aexis, Wellington (New Zealand)). 1987. NTIS 

ie Sales Only), PC A99. Order Number DE88770197/ 
From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33135 (CONF-870903—Vol.2-Absts., pp 8.5.14) Design 
rules for passive solar apartments in Israel. Hassid, 
S.; Poreh, M.; Even-Or, D.; Wegner, D . (Technion- arent 
Inst. of Tech., Haifa). 1987. S (US Sis Only), PC 
A99, Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33136 (CONF-870903—Vol.2-Absts., pp 8.5.16) Princi- 
ples of the passive solar architecture. Minne, A.; Herde, A. 
de. (Louvain Univ., Louvain-la-Neuve (Belgium). Cellule 
Architecture et Climat). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33137 (CONF-870903—Vol.2-Absts., pp 8.6.05) Per- 
f solar greenhouse 


systems 
thermally in Greece. Santa- 
mouris, M.; Triantis, E. (Ioannina Univ. (Greece)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33138 (CONF-870903—Vol.2-Absts., pp 8.6.06) Solar 
roofspace system, and venting strategies. Hancock, 
C.J; Littler, J.H. (Polytechnic of Central London ‘eo 
Research in Building). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33139 (CONF-870903—Vol.2-Absts., pp 8.6.07) Sun- 
spaces - energetically useful?. Stricker, R.; Erhorn, H. 
(Fraunhofer-Institut fuer Bauphysik, Stutt ( 
F.R.). Bereich Waerme/Klima). 1987. Ss U 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33140 (CONF-870903—Vol.2-Absts., pp 8.6. ry Passive 
solar energy utilization in glass-screened 
buildings. Grzeszczyk, W.; Skowronski, W. 
Inzynierska, Opole (Poland)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33141 ml spr: aaa tga pp 8.6.15) Relative 
thermal performance of solarium with various types of sun- 
space. Nayak, J.K. (Indian Inst. of Tech., Bombay. Dept. of 
Mechanical Engineering). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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(CONF-870903—Vol.2-Absts., pp 8.6.16) Per- 
formance monitoring of attached sunspace solar house. Lu 
Duan; Yuan Shikong. (Gansu Natural Energy es 
Inst., Lanzhou (China)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33143 (CONF-870903—Vol.2-Absts., pp 8.7.08) Roller 
blinds for increasing passive use of solar energy. Quack, F.; 
Luther, G.; Lottermoser, J.; Goetzberger, A.; Schmid. 
(Fraunhofer-Institut fuer Solare Energiesysteme (ISE), Frei- 
burg im Breisgau (Germany, F.R.)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33144 (CONF-870903—Vol.2-Absts., pp 8.7.09) Utiliza- 
tion of heat gains from transparently insulated walls (numeri- 
cal simulations). Platzer, W. (Fraunhofer-Institut fuer Solare 
Energiesysteme (ISE), Freiburg im Breisgau (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33145 (CONF-870903—Vol.2-Absts., pp 8.8.01) Biocli- 
matic dwelling design - case studies for Germany. Habenicht, 
G. 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33146 (CONF-870903—Vol.2-Absts., pp 8.8.02) Inte- 
grated passive and hybrid solar design in mul 
Berlin. Schreck, H.; Hillmann, G.; Nagel, J.; Kempchen, P. 
(Institut fuer Bau-, Umwelt- und Solarforschung G.m.b.H., 
Berlin (Germany, F.R.)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33147 (CONF-870903—Vol.2-Absts., pp 8.8.03) Solar 
courtyard houses. Robinson, P.D.; Littler, J. (Polytechnic of 
Central London (UK). Research in Building). 1987. NTIS 
cone Sales Only), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33148 (CONF-870903—Vol.2-Absts., pp 8.8.04) Multi- 
family solar house in Sweden. Nordstroem, C.; 
Nordstroem, K. 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33149 (CONF-870903—Vol.2-Absts., pp 8.8.05) Utiliza- 
tion of a passive and active solar heating system in a multi- 
apartment house. Analysis of a project. Szczukiecki, M. 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33150 (CONF-870903—V ol.2-Absts., PP 8.8.16) Current 
status of passive solar building applications in the Republic of 
Korea. Auh, P.C. (Korean Inst. of Energy and Resources, 
Daejon (Republic of Korea). Solar Energy Research and 
Development Dept.). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33151 (CONF-870903—Vol.2-Absts., pp 8.9.03) Thermal 
walls. Reis, A.; Smith, I. (Coimbra Univ. (Portu- 
gal). Centro de Transmissao de Calor; Cranfield Inst. of 
Tech., Bedford (UK). School of Mechanical Engi gineering). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33152 (CONF-870903—Vol.2-Absts., pp 8.9.04) Com- 
posite wall collectors and their comparison with vented and 
unvented wall systems. Zrikem, Z.; Bilgen, E. (Ecole Poly- 
technique, Montreal, Quebec (Canada). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33153 (CONF-870903—Vol.2-Absts., pp 8.9.05) Simula- 
tion of winter and summer thermal behaviour of a solar chim- 
ue be te hae ee Silves- 
trini, G. (Coo > Energia Domani, Palermo (Italy); Co 
Nazionale delle Ricerche, Palermo (Italy)). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


— (CONF-870903—Vol.2-Absts., pp 8.9.06) Experi- 
See of passive solar energy utilization of 

colunens insulated walls. Boy, E. (Fraunhofer-Institut on 
Bauphysik, Stuttgart (Germany, F.R.). Bereich Waerme/ 
Klima). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33155 (CONF-870903—Vol.2-Absts., pp 8.9.07) Moni- 
toring, computer simulation and improvement of the perform- 
ance of a fan assisted solar wall. Sweeney, M.E.; Wormald, 
R. (Liverpool Polytechnic (UK). Dept. of Building and 
Civil Engineering). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33156 (CONF-870903—Vol.2-Absts., pp 8.9.09) High ef- 
Sum eee Sian. Caen Bence hens at Samana 
. (Liaoning Research Inst. of Energy Re- 
seioce (Chiat 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33157 (CONF-870903—Vol.2-Absts., pp 8.9.12) Innova- 
tive solar ts for office building. Scudo, G.; 
G. (Politecnico di Milano (Italy); ENEA, Ispra (Italy). Lab. 
Ingegneria Solare). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33158 (CONF-870903—Vol.2-Absts., pp 8. = 04) Solar 
energy use in occupied single- houses in Germany. 
Erhorn, H.; Reiss, J.; Oswald, D. (Fraunhofer-Institut fuer 
Bauphysik, Stuttgart (Germany, F.R.). Bereich Waerme/ 
Klima). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33159 (CSIA—8304) Manual for the installation of resi- 
dential solar hot water systems. (Canadian Solar Industries 
Association, Inc., Ottawa, Ontario). Apr 1983. 261p. (CE— 
01148). CANMET/TID, Energy, es and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

This manual covers the selection and installation of residen- 
tial-scale solar domestic hot water systems that have been pro-engi- 
neered and pre-packaged by Canadian solar equipment manufactur- 
ers. It covers systems both with and without supplemental (auxilia- 
ry) heat sources, and with collector areas of less than 12 square 
meters. With the information presented in this manual, any of these 
systems can be installed easily anywhere in the country and can be 
expected to perform according to the manufacturer's specifications 
and estimates. The manual describes the common types of systems 
including their components, system selection and site evaluation for 
solar potential, and information on the amount of energy that can 
be produced by the different sizes available. Cost estimating proce- 
ee tak caieautn am > ante Acta eae 
formation begins with collector mounting and the installation of the 
piping and its insulation. A separate chapter is devoted to the instal- 
lation and operation of the control system. Installation information 
concludes with a discussion of commissioning procedures and a 
safety checklist. A glossary and list of symbols used in the solar in- 
dustry are attached. An appendix is included with specific informa- 
tion on codes and other legal issues, an installation checklist, a 
schedule for trades integration, and a suggested tool kit. This 
manual should be considered as a supplement to manufacturers’ in- 
stallation and system specifications. Where recommendations differ 
from those given by the manufacturer, the manufacturers’ guide- 
lines should be adopted. 17 refs., 105 figs., 23 tabs. 


33160 (EC/FO—27101978) Solar energy at work. (Envi- 
ronment Ottawa, Ontario. Fisheries and Oceans). 
27 Oct 1978. vp. (CE—01193). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This information kit was issued for the inauguration of a 
solar demonstration project at Gunton, Manitoba. A fish hatchery 
uses a solar heating system to supply water for the production of 
rainbow trout. The system is designed to supply 70% of the 
hatchery’s annual heating needs, representing a considerable energy 
saving. Also included are brief descriptions of energy conservation 
activities of the Canadian Department of Fisheries and Environ- 
ment, new programs to harness energy from forests and farms, and 
Canadian government solar energy policies. 2 figs. 


(EGG-EM—7935) Validation study of a new pas- 
sive solar building and an office 


existing building. Dooley 
W.T. (EG and G Idaho, Inc., Idaho Falls (USA)). Dec 


1987. Contract ACO07-761D01570. 130p. NTIS, PC A07;3; 
GPO Dep. Order Number DE880067 /JAW. 

Computer codes and analytical techniques are used to pre- 
dict the energy performance of government buildings. Calculation 
methods are also used to predict the energy savings potential of 
certain conservation features. Once the predictions are made and 
the buildings are designed and built, building is seldom 
investigated. Consequently, there is little data available on how the 
completed structure performs relative to original predictions. This 
study examines two recently constructed office buildings at the 
Idaho National Engineering Laboratory (INEL). For the first 
building, which incorporates a Trombe wall on its southern expo- 
sure, annual energy performance predictions are compared to actual 
data. The study investigates reasons for the discrepancies between 
predicted and actual values. For the second building, a 3-story open 
Office building, energy use data are compared to computer code 
predictions used to predict building performance before construc- 
tion began. 3 refs., 29 figs., 11 tabs. 


33162 (EJF—MG10266) Solar heated swimming pool. 
(Faraci (E.J.) and Associates Ltd., Winnipeg, Manitoba 
(Canada)). 9 May 1980. vp. (CE—01139). ae 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 


14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


Swimming pool heating has been demonstrated to be one of 
the most economic applications for solar energy. However, there 
has been a lack of reliable information covering community pool 
operations, particularly those located in the cold climate of the Ca- 
nadian prairie. This report describes the design and the monitoring 
results for the first season of operation of an active solar pool heat- 
ing system installed at Deloraine, Manitoba. The system consists of 
collectors linked in four banks, angled to the horizontal. When the 
designated pool temperature is reached after sufficient solar heat 
collection, the amount of water flowing through the collectors is 
reduced and diverted through a water-to-water heat exchanger for 
heating shower water. The pool is operated from June to Septem- 
ber and is devoid of back-up water heating systems. A pool cover 
is used during off hours. Evaluation of the start-up year of oper- 
ation showed a $4,335 savings, based on propane, the fuel heat that 
would typically be used in this area. Experience with established fa- 
cilities of this size suggests that savings (as propane avoidance) 
should increase to about $6,000 per year at full utilization. 2 refs., 6 
figs., 6 illus. 


(EMKR—ER793) The economic viability of solar 
hot water heating for commercial applications. Three case 
studies. (Department of Energy, Mines and Resources, 
Ottawa, Ontario (Canada)). 1980. 42p. (CE—01346). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

The purpose of this study is to begin the process of seeking 
out reasonable applications for active solar heating systems by ana- 
lyzing real commercial and simulating the technical and 
financial impact of integrating solar heating with their current proc- 
esses. Use of solar energy to heat process hot water would appear 
at the outset to be one of the better applications as it involves a 
demand profile which is fairly constant over the year. Three indus- 
trial operations whose characteristics lend themselves to the use of 
solar heating have been studied in depth: a cannery, a film process- 
ing laboratory, and an industrial laundry. Each of the case studies 
included an engineering assessment of the plant operations and a 
concept design of the solar system applicable to the plant. The de- 
signs were costed and the performance specifications of the solar 
panels estimated. A computer program was then used to evaluate 
the performance of each solar system and to determine the financial 
implications of the solar investment. This analysis was provided for 
the actual plant studied and under assumption that the plant was 
located in seven other cities in Canada. Each of the financial results 
is displayed for a variety of assumptions with respect to the finan- 
cial inputs. The best applications for solar installation at the 
moment are establishments which are paying commercial rates for 
fuel, require little change to their current operation to install solar, 
and have a reasonably constant demand for hot water preferably 
peaking in the summer months. 18 tabs. 


33164 (EMR—ER796) Passive solar heating in Canada. 
A discussion paper. Gough, B.D.; Arch, B. ent of 
Energy, Mines and Resources, Ottawa, Ontario (Canada)). 
1979. 119p. (CE—01102). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34 CAN per page, $3.40 CAN mini- 
mum. 

The purpose was to provide a first-round architectural, tech- 
nical and economic background for the discussion and implemen- 
taion of passive solar heating in Canada. Descriptions are given of 
four generic types of passive solar heating-window systems, sun- 
space systems, perimeter mass systems, and thermosiphon systems, 
and their applicability to Canadian conditions assessed. Proper ori- 
entation with respect to the sun of buildings and communites is dis- 
cussed with reference to optimum solar energy extraction at Cana- 
dian latitudes. Technical details, of system components are outlined 
along with factors affecting overall performance. A bi-level build- 
ing standard for direct gain passive solar heated buildings in 
Canada is also presented. Despite the potential of passive solar 
heating to provide significant capital, energy and manintenance cost 
economies as compared to other approaches to space heating, it has 
not been widely recgnized nor supported in Canada. The conclu- 
sions presented in this paper for the design of direct gain passive 
solar heated buildings coupled with high levels of energy conserva- 
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tion have considerable implications for future buildings design and 
construction in Canada. 129 refs., 14 figs., 12 tabs. 


33165 (EMR/RE—ER813E) The potential for 
energy in pool heating in Canada, 1980-2000. Bell, W.K. De. 
partment of Energy, Mines and Resources, Ottawa, Ontario 
(Canada). eer ct Resources Branch). Jun 1980. 
48p. (CE—01378). ‘[/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, t., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The purpose of this study is to investigate the extent and 
nature of energy use in pool heating in Canada, to examine the po- 
tential role of solar energy in replacing conventional fuels, and to 
project future trends. Up to 1975, roughly half of all outdoor pools 
were heated, predominantly with natural gas. However, pool 
owners have taken a number of steps which collectively reduced 
1979 levels of conventional fuel consumption for pool heating to 
40% of what it would have otherwise been. In order of importance, 
these are: the use of solar blankets, increased willingness to occa- 
sionally accept lower pool temperatures than desired, and the grad- 
ual introduction of active solar pool heaters. Ignoring passive gain, 
at total of about 3 x 10'5 joules was used in 1979 to heat Canadian 
swimming pools, natural gas provided slightly more than 70% of 
this total demand, and active solar heaters about 2%. Active solar 
heaters are not yet cost effective in most parts of Canada due to 
low market prices of conventional fuels and the fact that their de- 
signs have not been matched to complement the function of solar 
blankets. This tends to make active solar heaters larger and more 
expensive than necessary when used with solar blankets. Annual 
energy demand for active pool heating is forecast to grow but aver- 
age energy demand per pool will decrease due to improved energy 
conservation method. The contribution of solar energy to this 
demand should increase to 60% by 2000. Government policies to 
encourage further use of solar pool heating are evaluated with ref- 
erence made to American experience. 1 fig., 14 tabs. 


33166 (EUR—10504-EN) EURSOL - a series of interac- 
ee ee eae eet eee 
systems. Final report. Dutre, W.L. (Commission of the Eu- 
ropean Communities, Luxembourg. Directorate General In- 
formation Market and Innovation). 1986. 270p. Commission 
of the European Communities, Luxembourg. Office for Of- 
ficial Publications of the European Communities. 

Energy. 

System specific simulation programs have been developed as 
a set of solar system design tools at an intermediate level between 
the generalised modular simulation program EMGP2 and simplified 
correlation methods. The physical component models used as well 
as the integration algorithm are identical to the simplest options of 
the components and integration procedure of EMGP2, although 
also additional features have been added which are not directly 
available in EMGP2. A set of 12 system specific simulation pro- 
grams and a solar radiation data processing program which can be 
run on small computer systems (64 kbyte) have been developed. In 
order to account for the rapidly increasing use of more powerful 
personal computer systems, also a more general program, called 
EURSOL, has been developed, including 20 different solar system 
configurations as well as the solar radiation processing. All pro- 
grams are fully interactive and user friendly. As an accompanying 
user support, a graphical program showing the scheme of each of 
the presently available systems in this program package and a file 
with fully detailed explanatory texts on all systems, input and 
output and all system parameters have been developed. The inter- 
active input procedure of Eursol gives access to an applicable part 
of the explanatory text file at all levels of the input procedure. The 
simulation program package, together with the graphical program, 
the text file and appropriately formatted test reference years are all 
available on double sided 360-kbyte diskettes for direct use with a 
microcomputer system working under the MS/sub TM/-DOS-2.0 
operating system or later versions. 
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33167 (FRNC-TH—3125-Ann.) Dimensioning a material 
physico-chemical transformation operating as energy runs ap- 
ee ee 


product as the sun runs. E] Moueffak, A. (Institut 
National Polytechnique, 31 - Toulouse (France)). Jul 1984. 
44p. (In French). S (US Sales Only), PC A03/MF AOI. 


Order Number BESS 7SSS4/JAW. 

The possibility of solar evaporation of solvents (hexane, 
methanol, acetone, pentane,...) from fluids produced in industrial or 
agricultural processes (spent fuels, etc.) is analytically examined in 
this study. A simplified mathematical model has been developed 
with a sinusoidal type solar flux model. The model is used to the 
numerical simulation and sizing of an experimental pilot plant at 
Carpentras (France) for the year 1972. The simulation flow chart is 
presented. 


33168 (HMC—091985) Central solar heating plants with 
seasonal storage. The MINSUN simulation and optimization 
peg gem Bes AF, comedic Webars Hakans- 
son, R. (Hickling (James F.) Managemen ent Consultants Ltd., 
Ottawa, Ontario (Canada)). Sep 1985. 210p. (CE—01294). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

In designing and sizing a solar heating system, engineers are 
continually faced with the difficult task of determining the most 
cost-effective system configuration satisfying the heating require- 
ment. MINSUN is a system simulation and optimization program 
which models a solar energy system containing solar collectors, 
storage, heat pumps, auxiliary heaters and consumers. It can be a 
useful tool for solar applications research. This provides detailed 
descriptions of what input parameters must be defined by the user 
and how to interpret the program output and results. Information is 
provided on the thermal simulation and economic analysis aspects 
of the program such that the user may make minor modifications in 
order to represent configuration of control strategy that is not read- 
ily modelled by the existing options within MINSUN. The main 
part of the report and three of the appendices serve as a manual for 
MINSUN users. Other appendices present details concerning the 
MINUSN computer program structure and code, intended for pro- 
grammers involved in implementing MINSUN on their computer 
system and for users wishing to make modifications to the program. 
7 refs., 20 figs., 4 tabs. 


33169 (HMC—NRCSURVEY2) Profiles of five pene 
ing industries and apartment dwellings for solar systems trials 
planning. (Hickling (James F.) 

Ltd., Ottawa, Ontario (Canada)). Dec 18891. 168p. (CE— 
01185). CANMET, and Resources 


TID, 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The objective of this study was to identify suitable types of 
large-scale applications for solar water-heating systems. The factors 
considered in industrial applications were the amount, type, and 
cost of energy used for heating water to temperatures <50°C. It 
was found that five industries account for almost one-half of the in- 
dustrial low-temperautre water-heating requirements. Since oil is 
the primary source of this energy in Eastern Canada and is soon to 
be the most costly conventional energy source, large businesses lo- 
cated in Quebec and the Atlantic Provinces were found to be the 
most promising establishments for solar applications. The report 
recommends contacting owners in all five industrial sectors to de- 
termine their attitudes to solar systems trials and to gather site-spe- 
cific data. At the same time, the report indicates that apartments, 
especially those in Eastern Canada, may be more suitable than busi- 
nesses for large-scale solar water heating. Low-rise apartments use 
approximately 17 PJ of oil energy for domestic hot water com- 
pared to the 11 PJ used by all five industrial subsectors for low- 
temperature water heating. 4 refs., 5 figs., 100 tabs. 
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33170 (IBI—800325) Solar energy demonstration 

gram. Monitoring of passive solar heated buildings. (IBI 
Sree, Toronto, Ontario (Canada)). 25 Apr 1980. 37p. 
(CE—01083). aaa Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; SOMCAN per pace, $340 CAN minimem. 

This report examines aspects of the monitoring of passive 
cin idee ieaoas Mtenedene Uk tome annie oe 
signs incorporating features which are an extension of existing tech- 
nology. Such designs can be effectively monitored on a continuous 
basis and therefore their performance can be evaluated over a wide 
range of conditions. The parameters to be monitored must be those 
that enable a straightforward and accurate performance evaluation, 
and this report discusses the selection of such parameters. The most 
important ones are those that relate to the interior and exterior tem- 

and the input/output energies of the various components 
of the system, including auxiliary heating (if any). Details are given 


from the monitoring system. 12 figs. 


33171 (IBI—800425) Solar energy demonstration pro- 
gram. Data, transcription, storage and information system 

Final report. (IBI Group, Toronto, Ontario 
(Canada)). 25 Apr 1980. 136p. (CE—01084). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report describes the data system used with a monitoring 
program for passive solar heated buildings in Canada. Components 
of this system include a data transcription unit, a central’ informa- 
tion system, data processing software, and procedures for online 

access, report generation and dissemination. The transcription unit 
sian ote: tees semnatieendeattelininaaatinehen ae 
Sandeeunh poaneaiinaaenanhtandiananaletamed medians aabeate 
ware is specified. A central information system is recommended 
that would be capable of handling the processing requirements and 
support services of about 60 monitoring sites; functional require- 
ments of such a system are outlined and a comparison made of vari- 
ous computer service bureaus which could possibly handle this 
function. Procedures for processing data and disseminating the re- 
sulting information, including the types of reports that would be 
generated and the frequencies with which they would be dissemi- 
nated to different user groups, are presented. Data processing soft- 
ware is summarized, and extensive use is made of program outlines, 
file specifications, and flow charts. 62 figs. 


33172 (IMR—8008) An owner-built solar hot water 
heater. MacKinnon, P.R. (Institute of Man and Resources, 
Ottawa, Ontario (Canada)). Aug 1980. 39p. ny neon = 
CANMET/TID, gy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This handbook describes how to build a relatively low-cost 
solar system for heating domestic hot water. The system is intended 
for the hobbyist or do-it-yourselfer who is willing and able to con- 


become actively involved in solar energy use now, with a modest 
financial investment. The design described in this handbook can 
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owner-builder may find that modifications and adjustments are re- 
quired in each particular case. 32 figs., 1 tab. 


33173 (JSES—8701, oh vp) pr tome building at 
Kinki Nippon Railway Co.'s technology research 
(Part 4). Solar thermal conversion for absorption chiller and 
heat storage in soil. Saito, Sadao; i i i 
pe NTIS Co., Ltd., Osaka, Japan). Dec 1987. (in 
poe ence og S (US Sales "Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Solar thermal conversion can be applied for the absorption 
chiller in summer season, and for heat storage in soil in winter time. 
These systems were applied to the above-mentioned building to 
carry out various experiments, and the result is reported. The ca- 
pacity of the heat storage tank must be determined so as to make 
the chiller’s operating rate maximum, for the purpose of which an 
overall system simulation is required. Equations of the calculation 
were introduced. Fairly satisfactory optimum capacity of the heat 
storage tank can be determined if it is adjusted in accordance with 
the sunshine ratio at the installation location. To find out the opti- 
mum operation conditions for the heat storage in soil, storage and 
collection of heat must be actually performed to provide data re- 
quired for the simulation. Through actual heat storage and collec- 
tion, the thermal properties of the soil were studied. The result well 
agreed with the measured values. Heat dissipation even from the 
soil becomes larger in a long period of time, with the result of 
losing 50% of the effective stored thermal energy in about 15 days, 
the energy becoming 30% in 25 to 35 days. (14 figs, 6 refs) 


33174 (JSES—8701, pp vp) Distillation performance of 
m effect solar thermal still. Okamura, Hideaki; 


Watabe, Yasuichi. (Keio Univ., Faculty of Science and 
Tech., Tokyo, Japan). Dec 1987. (In J; ). NTIS (US 
Sales Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

A top heating and a bottom heating multiple effect stills 
were constructed, operated, and evaluated for the performance to 
study the effect of various parameters. With the top heating system, 
some portion of the raw water evaporates, condenses on the con- 
densation plane, and is taken out of the still. The performance can 
be precisely simulated. The bottom heating still has an almost simi- 
lar structure as that of the top heating system, except that the upper 
portion of the partition plate is structured as an evaporating wick 
and the lower condensing surface is provided also with wick. The 
measured values with the top heating still were a little lower than 
the simulated values. With the bottom heating multiple effect still, 
yield of the distillation had a tendency of increasing up to 15°C and 
becoming roughly constant after that. The structure of the top 
heating system multiple effect still is more complicated than that of 
the conventional single stage still, but the performance per unit area 
can be improved by 2 to 3 folds. Controlling the amount of water 
supply according to the heat collection temperature can improve 
the performance by about 15%. (10 figs, 7 refs) 


33175 (JSES—8701, pp vp) Experimental study about 
cooling power of cool tubes applied to passive solar system 
test house. Ishikawa, Yoshimi; Hasegawa, Fusao; Nagatomo, 
Muneshige; Yoshino, Hiroshi. (Tohoku Univ., Sendai, 
— Tohoku Inst. of Tech., Sendai, Japan). Dec 1987. (In 
ba nas ). NTIS (US Sales Only), PC A09. Order Number 
DE8875 IAW. (CONF-871285—). 
From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Experiment was carried out to control the room temperature 
to set values in summer by cool tubes, and the result was compared 
with the that obtained by a numerical simulation. Cool tubes with 
the total length of 45m buried 1 m underground around the house 
had been connected to the test room. Measurements were made for 
the temperature and humidity of the room air, outdoor air and 
blow-off air from the blower, blow-off wind velocity, amount of 
solar radiation, temperatures of various parts of the room, corridor, 
attic, and underground around the cool tubes. The total measuring 
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points were 100. Instantaneous values were automatically recorded 
every 20 minutes. The amount of heat removed by the cool tubes 
could be obtained from the temperature, humidity and quantity of 
the room and blow-off air, and affected by the operation time of 
the air blower. The average apparent quantity of heat was 2500 
kcal/day, latent heating value was 540 kcal/day, and the latent heat 
removal quantity was 18% of the total removed heating quantity. 
The computed values comparatively well corresponded with the 
room temperature changes and load characteristics in the experi- 
ment. (11 figs, 2 tabs, 5 refs) 


33176 (JSES—8701, pp vp) § oan on thermal properties 
cycle house (part 1). Summary oa experimental 


and 

Sugai, Takashi; Osamu; Ninomiya, Hideyer Yama- 
moto, Nobuhiro. (Fukubka Univ., Fukuoka, Japan; Kuma- 
moto Univ., Kumamoto, Japan). ‘Dec 1987. (In Japanese). 
NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
hk Japan (3 Dec 1987). 

Summary of the experimental passive air cycle (PAC) 
houses, method of construction, and the basic comparison test of 2 
PAC houses for thermal features and airtightness are reported. The 
test houses are located in Kumamoto city. 2 PAC houses (variable 
and standard specifications) and 1 conventional adiabatic construc- 
tion house were used for the test. Measurement was computer-con- 
trolled, and accumulated values of the solar radiation amount and 
atmospheric radiant quantities, instantaneous values of temperature, 
humidity and dewing sensor were recorded in floppy discs. Percent 
of water contents of lumber was also measured every 2 hours. Fea- 
tures of PAC buildings and the air flow inside the house in summer 
and winter were also reported. Investigation on the airtightness of 
the test house showed that the PAC house is one among the higher 
airtightness buildings. Thermal characteristics of the 2 PAC test 
houses can be said nearly equal. (8 figs, 5 refs) 


33177 (JSES—8701, pp vp) Study on thermal properties 
of passive air cycle house (part 2). ee 
with conventional adiabatic house for thermal properties in 
winter and summer. Ishihara, Osamu; Sugai, Takashi; Nino- 
miya, Hideyo; Yamamoto, Nobuhiro. umamoto Univ., 
Kumamoto, Japan; Fukuoka Univ., Fukuoka, Japan). Dec 
1987. (In Japanese). NTIS (US Sales Only), PC A09. Order 
Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

result of the test of PAC test house in winter and 

summer under the natural temperature situation is reported. In the 
PAC specifications, the ventilating holes in the attic and underfloor 
are specified to be closed in winter and opened in summer. The 
effect of the opening and closing of the ventilating holes on the rel- 
ative humidity of the house body was compared and verified. As 
the result, it was found that the veniilating holes are desirable to be 
closed in rainy season with the PAC specification house. In winter, 
temperatures of various parts of the PAC house were higher than 
those of the conventional adiabatic house, with little temperature 
difference between the rooms facing south and north. In summer, it 
has the effect of lowering the temperature of the room wall surface. 
The cooling effect of the air layer inside the house was verified. 
The outdoor surface temperature of the PAC house was higher 
than the conventional adiabatic house by about 4°C, and the sur- 
face temperature inside the PAC house was lower by about 2°C. 
On the other hand, when compared in the same condition of the 
ventilation holes, the attic temperature of the PAC house in the 
daytime on fine weather was about 3-5°C lower. In the PAC 
house, the underfloor air smoothly flows to the attic along the air 
layer in the wall. (4 figs, 2 tabs) 


33178 (JSES—8701, pp vp) Year-round performance ex- 
periment of solar hot water 
water supply mode. Yoshino, Hiroshi; Nagatomo, Mune- 

i imi; ohoku Univ., 
Sendai, Japan). Dec 1987. (In Japanese). NTIS (US Sales 
Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 
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From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

An open direct heat collecting hot water supply system of 
natural water fall type was installed, and the performance was 
measured throughout the year. Measurement was made on 18 
points including 3 near the panel center and 5 each in the upper 
and lower parts of the hot water strorage tank. Daily supplies of 
hot water were 330 liters in middle season, 280 liters in summer, 
and 370 liters in winter. At about 2 o'clock in the afternoon, the 
temperature of the hot water tank became 40°C except for the 
bottom part, and then the circulating pump stopped. The maximum 
temperature of the hot water supply in the daytime was 38°C. 625 
liters of water was circulated daily which meant that the water in 
the tank circulated twice. The amount of heat collection from re- 
ceived solar raditation by the heat collection surface showed little 
seasonal difference. System efficiency was about 30% irrespective 
of the season. The utilization factors for the days with more than 3 
Mcal/m?/day of solar radiation amount on heat collection surface 
were in the range of 70 - 100%. (7 figs, 9 tabs, 4 refs) 


33179 (JSES—8701, pp vp) Performance of natural 
energy system at Kitami Industrial University (part 3). Kan- 
ayama, Kimio; Baba, Hiroshi; Fukuda, Takeyuki. (Kitami 
Inst. of Tech., Kitami, Japan). Dec 1987. (In Japanese). 
NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

The result of the cooling experiment performed in summer 
at the Kitami Industrial University is reported. The performance of 
the system was evaluated by computing the performance values of 
dependency factor, efficiency, merit coefficient, etc. from the tem- 
peratures at various portions of the system, measured values of flow 
rate, quantity of heat, etc. In the time zone when more than 3 MJ 
heat was collected in 10 munites, the temperature inside the heat 
collecting tank was kept at higher than 80°C, and no assistance by 
the auxiliary boiler was required for the solar heat cooling. Under 
the conditions of 30 - 37.5°C maximum outdoor temperature, 23 - 
27.5°C average room temperature of the 2 rooms, and 80 - 84°C 
heat collection tank temperature, the result of the 8 day operation 
gave the solar dependency rate of 0.677, heat collection efficiency 
of 0.754, refrigerator merit coefficient of 0.398, and system merit 
coefficient of 0.818. The merit coefficients of the refrigerator and 
the system were largely affected not only by the amount of solar 
radiation but also by the cooling water (condenser temperature) 
and cold water temperature (evaporator temperature). (5 figs, 3 
tabs, 4 refs) 


33180 (JSES—8701, pp vp) Effective use of solar energy 
for civic life. Ano, ee Dec 1987. (In Japanese). 

NTIS (US Sales Only), AO09. Order Number 
DE88753122/JAW. (CONE.871285_). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Effective utilization of solar engergy was studied from the 
standpoint of a citizen who consumes engergy in the daily life. Re- 
ports are made on the results of the measurement of solar radiation 
amount in the neighborhood and some experiments and study on 
the method of materializing the solar cell application. Average 
values for January to December were calculated from the table of 
average daily amount of the solar radiation for the entire sky, and 
compared with the average values measured since 1985 at this ex- 
perimentation area. In addition, local data were picked out from the 
above material and compared with the winter sunshine duration in 
4 cities. Study on the measurement error of an actinometer revealed 
that there existed errors of 13 - 15%. The influence of snow is 
fairly clear. Unless snow is removed, it is apparent that the indica- 
tion of the solar amount becomes a fraction. Items to be studied 
and desired more in the future such as cost of a power generation 
system or subsystem, desired assistance, restriction from electrical 
laws, relation with power supply companies, etc. were listed. (6 
figs, 4 refs) 
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(JSES—8701, pp vp) Simulation of forced circula- 
tion solar hot water supply system in perfect mixing tank row 
= Udagawa, Mitsuhiro. (Ko 

). Dec 1987. (In Japanese SU 

. Order Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
mites, Bie 

m of the perfect mixing tank row model to a simu- 

idia of Us cate Wek, Seine CER taalain seco. Unde, foe: the 
calculation model of the hot water storage tank, assumption was 
made to divide the tank in vertical direction. The heat exchanger is 
assumed to be installed in the bottom portion of the virtually divid- 
ed tank. It was also assumed that, in many cases, city water enters 
to the bottom, and hot water comes out from the top. The simula- 
tion method in the perfect mixing tank row model was verified 
using the values measured in indirect heating solar hot water supply 
experiment system. The conditions for the calculation were present- 
ed. The calculation was to be made only for the hot water storage 
tank, and the measured values of flow of heating media in the col- 
lector system, water temperature at the entrance to the heat ex- 
changer, amount of hot water supply, and supply water tempera- 
ture were input to calculate the tank temperature and the amounts 
of heat in the heat exchanger which were used for the tank and 
supply hot water. The number of the division of the tank was as- 
sumed to be 5, and the amount of virtual circulation between each 
tank was assumed to be none. The calculated values agreed well 
with the variation of the measured values. (3 figs, 1 tab, 7 refs) 


33182 (JSES—8701, pp vp) Relation between regenera- 
tion characteristics and layer thickness of adsorbent in inte- 
gral collector. Saito, Yoshikazu. (Osaka Inst. of Tech., 
Osaka, Japan). Dec 1987. (In Japanese). NTIS (US Sales 
Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, seen (3 Dec 1987). 

relation between the regeneration characteristics of ad- 

sebsh gal the student talk igh ws evootgptad So Sty fhe 
optimum layer thickness and various parameters affecting the re- 
generation charactersistics. The desorption properties in the depth 
direction of the layer was investigated by measuring the distribu- 
tion of adsorpent temperature and percentage of water content in 
the layer depth direction, process air temperature and absolute hu- 
midity distribution. The relation of layer thickness with the desorp- 
tion rate and percentage of water content after one hour of regen- 
eration was obtained by the experiment, which agreed well with 
the calculation results. Factors which affected most were the initial 
water content percentage of the adsorbent and the relative humidi- 
ty of air at the entrance. With less values of relative humidity, the 
adsorption rate became higher, and the attained water content per- 
centage could be made smaller. For dehumidification operation, it 
is better to decrease the relative humidity at the entrance as far as 
possible to lower the attained water content percentage. It was 
made clear that pre-heating of air at the entrance was effective. 
The optimum layer thickness is approximately zo=25 mm. (11 figs, 
5 refs) 


33183 (JSES—8701, pp vp) Effects on the regeneration 
eee ag Dee 90h Ga Jape ). 

of Tec apan 7 oe 
NTIS (US Sales Only), PC A09. Order 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Empirical formulas which express the relation between the 
regeneration rate and various parameters were obtained, and data 
for the improvement of equipment and optimum opeation condi- 
tions were acquired. Triethylene glycol was used as the absorbent. 
The water vapor evaporated from the absorbent was discharged by 
the process air to regenerate the absorbent. To investigate effects 
on the regeneration characteristics of absorbent, experiment was 
carried out changing the process air flow amount, absorbent flow 
amount, temperature and humidity of air, temperature and water 
content percentage of the absorbent. Based on the result, empirical 
formulas. were introducted and compared with the result of the ex- 
periment. Contrary to expectation, absorbent flow amount and 
process air temperature had little effect on the regeneration rate. It 
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was found that the minimum amount of flow necessary for the solu- 
tion to form a liquid film is sufficient for the flow amount of the 
absorbent. The temperature of the absorbent had the greatest effect 
on the regeneration rate. It is desirable to use the absorbed solar 
energy for the regeneration of solution only, accommodating sepa- 
rate heating device for the solution. (8 figs, 1 tab, 4 refs) 


33184 > PP vp) — on heat pump using 
f direct-expansion solar 


i. (Ik 
toku Technical Univ., Atsugi, Japan). Dec 1987. (In Japa- 
nese). NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Experiments were conducted to study the performance of a 
heat pump system using ordinary cover-less, fin-tube flat plate type 
solar collectors which are solar collectors (radiation evaporators) 
characterized by bad convection heat transfer characteristics and 
by an ability to collect solar energy at relatively high temperatures. 
Also, the performance of a heat pump using two solar collectors 
(convection and radiator evaporators) in parallel was studied. The 
results are as follows: (1) The heat pump using radiation evapora- 
tors gives a high coefficient of performance (COP) when solar radi- 
ation is available; however, the COP reduction caused by reduced 
solar radiation is greater. (2) The evaporation temperature can be 
raised if both types of solar collector are used in parallel. If solar 
radiation is high, the heat pump using both types of solar collector 
is likely to give a worse COP than the heat pump using radiation 
evaporators alone, however, this was not demonstrated in the ex- 
periments. (11 figs, 5 refs) 


33185 (JSES—8701, pp vp) Demonstration test of solar 
system containing latent heat storage tank (Part 1). Durabili- 
ty evaluation of paraffin heat storage material. Iizuka, Hiro- 
shi; Ban, Sumio; Takahashi, Kenji. (Yazaki Sogyo K.K., 
Tokyo, Japan). Dec 1987. NTIS (US Sales Only), PC A09. 
Order Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes the about eight year demonstration test 
results of a latent heat storage system using a paraffin heat storage 
material equipped in the solar house of a privately- owned house. 
The percentage of the time period when the temperature of the 
heat storage tank was 30 - 50°C was 55%, based on the total oper- 
ation time. The system was operated by an air-opening system in 
the former half of the operation time, and by a semi-tight system in 
the latter half. The paraffin heat storage material contained 1% of 
an anti-oxidant. No change in the melting point and fusion heat of 
the paraffin was found. A slight increase in acid value and some 
oily substance were observed. As a whole, these changes in the par- 
affin were negligible. Dewing water was found. In continuous heat- 
ing bench test at 120°C, for half a year from the beginning of the 
test without air permeated, no change in the melting point and 
fusion heat of the paraffin was found, but the acid value and oil 
content were increased, and the decomposition proceeded step by 
step. In the case of air permeation, the color of the paraffin was 
changed to brown. The decomposition was visibly confirmed. With 
air permeated, the effect of the anti-oxidant was lessened. Without 
air permeated, the anti-oxidant will be effective. (5 figs, 3 tabs, 1 
ref) 


33186 (JSES—8701, PP. vp) Demonstration test of solar 

system containing latent heat storage tank (Part 2). Corrosion 
<F taatsh eadaiiiee ‘tehliiny thateares Baas, Semsios Koga, 
Mitsuyuki. (Yazaki Sogyo K.K., Tokyo, Japan). Dec 1987. 
(in Japanese). NTIS (US Sales Only), PC A09. Order 
Number T DES8753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes the inspection result of the metal mate- 
rials in the paraffin latent heat storage tank installed in the solar 
house in Funabashi City which has been under operation for eight 
years for demonstration. The heat medium is propylenegrycol aq. 
solution. No leakage was found in the system. About 3 liters of 
dewing water was found on the bottom of the tank. Many pitting 








14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


corrosions to the pitting degree of from "wide and shallow (0.5 
mm) pitting” to "pittings of 1 mm in diameter and 1.6 mm in 
depth” were found on the bottom plate of the heat storage tank 
(SPCC). These pitting were caused by the dewing water. Fine but 
many corrosions were found on the back plate in the lower portion, 
caused by dewing water which stood for the work of the appara- 
tus. No abnormality was found on the plate type heat exchanger 
(SUS 444) on the inner and outer sides. As for the hot water stor- 
age tank (SUS 304), no problem was found on the paraffin side, but 
scale-adhesion on the hot water supplying side. The tank, though it 
is an open type, has a satisfactory durability. It is necessary to drain 
the standing dewing water in schedule and use anti-corrosive mate- 
rials for the water standing portions. (2 figs, 1 tab, 7 photos, 1 ref) 


33187 (JSES—8701, pp vp) Study on cascade type un- 
derground heat storage, solar space heating system in Tehran 
(art 2). Nakaji Yasutaka; Kaabi-Nejadian, A.; Ito, 
Yukio. (Kogakuin Univ., Tokyo, Japan). Dec 1987. (In Jap- 
anese). NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

This paper describes the cascade type underground heat 
storage, solar space-heating system using capsule-form latent heat 
storage material in Tehran. The coefficient of performance of the 
system and a used heat pump (HP), the solar collecting efficiency, 
and the effect of six variation factors on heat recovery from soil 
were subjected to variance analysis. For the heat recovery from 
soil, the operation time of HP was significant. For the solar collect- 
ing efficiency, the collector area was significant. As for short- 
period thermal behaviours, two operations of the system different 
in HP operation time on February 7th were sampled. The wind 
quantity and operation time of the space-heating fan, though they 
were not statistically significant, were effective for space-heating 
depending on thermal load to the system, since the fan can supply a 
large quantity of heat for space-heating. The temperature of the 
Kernel tank, the intermediate tank (latent heat), and the outermost 
tank (sesible heat) was decreased in that order. The temperture of 
the outermost tank was remarkably decreased during HP operation, 
so that heat-recovery was conducted. (5 figs, 4 tabs, 3 refs) 


33188 (MRC—IPH2D) Development of an R & D plan 
for commercial/institutional and industrial/process solar tech- 
nology. k Resource Consultants Ltd. (Canada)). Jan 
1984. 45p. (CE—01395). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 


The objective of the work carried out was to identify the 
potential Canadian domestic merkets for commercial/institutional 
and industrial process solar technologies, and to develop draft re- 
search and development plans that would bring these technologies 
to commercial readiness. The scope of work was limited to solar 
thermal technologies and no attempt was made to compare the 
market potential or cost effectiveness of direct solar electric or 
solar chemical conversion with solar thermal conversion. The ap- 
proach used to develop R & D plans for such solar technologies 
was as follows: future energy requirements in the commercial/insti- 
tutional and industrial sectors of industrialized countries were iden- 
tified; characteristics of soler technologies that might meet these 
future energy requirements were developed; break-even costs 
against currently used fuels in each basic application were deter- 
mined and cost goals for solar technology R & D based on current 
costs and prospects for cost reduction were developed; and R & D 
plans were developed, taking into account the potential energy con- 
tribution each solar technology could make, the attainability of cost 
effectiveness, and current R & D activities. It was proposed that R 
& D be divided into component and system development activities. 
Component development would cover the development and char- 
acterization of components and. subsystems such as the evacuated 
box collector or slide/solid phase change storage which could be 
used in several of the eight applications. System development 
covers the investigation of alternative system designs, testing of 
complete systems, analytical tool development, field trials and mon- 
itoring, and preparation of design specifications. 11 figs., 3 tabs. 
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33189 (NP—8770141) Energy conservation in swimming 
pools - solar water heating systems for the Ahaus, Stadtstein- 
ach, Unna and Schwalmtal swimming pools. Final report. 1, 


part. (Commission of the European Communities, Brussels 
(Belgium). Directorate General for Energy). 1987. 220p. (In 
German). NTIS (US Sales Only), PC Al0/MF A01. Order 
Number DE88770141/JAW. 

A demonstration program supported by the European Com- 
munities aimed at minimizing the use of fossil fuels by means of 
solar water heating (swimming pools) and heat recovery systems. 
Details are given of four demonstration objects (open air swimmi 
pools, indoor swimming pool; heat supply, technical facilities) as 
well as of the planning and installation of energy facilities, the put- 
ting into service of the facilities, and problems and their solution 
during the run-in period. Access is given to the operational results 
of the different heating systems and heat recovery systems. The 
report concludes with data on the time spent on the different 
projects, the costs (cost accounting, overall project costs, accompa- 
nying expenses, investment costs) and the economy of energy-con- 
serving facilities. The conclusions drawn provide the basis for suita- 
ble recommendations. (HWJ). 


33190 (NRC/BR—136) NRC [National Research Coun- 
cil] solar monitoring program. Barakat, S.A.; Carscallen, 
W.E.; Sibbitt, B.E. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Building Research). Dec 1978. 
13p. (CE—01168). CANMET/TID, Energy, Mines and Re- 
sources 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Monitoring systems have been installed by the National Re- 
search Council of Canada in several solar heated buildings repre- 
senting a variety of solar system designs and applications. The level 
of the monitoring system installed depended on the type of build- 
ing, the solar system, and the end use of the monitoring data pro- 
duced. This paper includes a description of the factors used to de- 
scribe the thermal performance of a solar heating system and the 
levels of monitoring used in evaluating that performance. Monitor- 
ing ranged from measurement of conventional fuel consumption 
only, to use of minicomputer data-acquisition systems. Experiences 
in monitoring single-family solar demonstration houses and an 
apartment building are described. More effort is needed in the de- 
velopment of some of the measuring equipment, such as the vane 
anemometer and the integrating heat meter. Cooperation of the 
monitoring agent and his full understanding of the solar system and 
the monitoring system operation are vital factors in collecting reli- 
able data. 1 ref., 2 figs., 2 tabs. 


33191 (NRC/E—14111984) Proceedings of the 3rd NRC 
Workshop on Solar Domestic Hot Water Systems. (National 
Research Council of Canada, Ottawa, Ontario. Div. of 
Energy). 1984. vp. (CE—01396; CONF-8411321—). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

From 3. NRC workshop on solar domestic hot water sys- 
tems; Ottawa, Canada (14 Nov 1984). 

This workshop on domestic hot water systems was intended 
as a tool to enhance communication between government, industry, 
and university personnel and to identify promising applications and 
areas where further research and development efforts should be di- 
rected. This report essentially follows the format of the workshop 
which began with a presentation on feedback from field experi- 
ences. Meetings with the operators of over 600 solar systems have 
shown that many of the present systems are too complicated and 
unreliable requiring excessive on-site monitoring and maintenance; 
closed loop systems in particular present major difficulties in house- 
hold domestic water applications. The state of present solar collec- 
tor technology was then discussed, from the points of view of cost 
and performance. Testing at the National Research Council facility 
was described, which consisted of assessing pumped drainback and 
pumped or Thermosyphon glycol systems in a variety of configura- 
tions. Measured data were compared to date from simulations. A 
series of presentations were made on current R & D topics ranging 
from an analysis of desired flow rates to the discussion of multi- 
family units as a market niche. 6 refs., 12 figs. 
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33192 (NRC/E—NRCCON3) Development of differential 
temperature controllers for solar Cairenius, 
ne Kotilainen, A.; Wideman, G. (National Research Coun- 
of Canada, Ottawa, Ontario. Div. of Energy). Feb 1982. 
iigp. (CE—01236). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
speek ee eer .40 CAN minimum. 
basic fueatures required in a differential temperature 
al aeeeiuaaeheaaeeaaadaaemmatininenaeaee, 
Controller logic and operation, activiation of system components, 
and system protection are all studied in detail. The control needs of 
solar systems commonly used for domestic water heating, swim- 
ming pool heating, and space heating are analyzed. It was conclud- 
ed, from this analysis, that control of commonly used systems in 
Canada may be achieved by one of three basic controller designs, a 
considerable reduction in the number of design options currently 
available. 4 refs., 37 figs., 4 tabs. 


(NRC/E—PASSIVES) 


cil of Canada, Ottawa, Ontario. Div. of Energy). Apr 1984. 
246p. (CE—01327). CANMET/TID, Energy, Mines and 
Resources 555 Booth St., Ottawa, Ont., Canada 
KIA 0G1; $0.34CAN per page, $3.40 CAN minimum. 

A Level B performance evaluation program has been estab- 
lished in order to quantify the thermal contribution of passive solar 
elements in representative, occupied passive solar homes. This 
manual provides all the background information, standard proce- 
dures, and other guidance necessary to conduct Level B monitor- 
ing. It recognizes the uniqueness and variability of individual moni- 
toring. situations, but also delineates many areas where standardiza- 
tion is useful. The key issues addressed relate to one-time and con- 
tinuous measurements, monitoring equipment, definitions of per- 
formance factors, practices for treatment of various building ele- 
ments, data analysis, non-instrumented performance evaluation, and 
reporting format. Instrumentation is limited to that needed to char- 
acterize the outdoor and indoor environments, and to calculate the 
monthly building energy balance, including all but one of the major 
elements in the energy balance: the solar contribution. The passive 
solar heating component is subtractively calculated using measured 
values of building heat loss, internal gains, and auxiliary heating. 
Thermal storage and other individual components do not have to 
be instrumented and the program makes no attempt to evaluate a 
building’s themal processes in detail. Level B monitoring uses on- 
site processing of data and displays performance results using a mi- 
croprocessor data acquisition system. 86 refs., 23 figs., 9 tabs. 


(NUSE—8601) FY 1984 Report of Nagoya Univ., 
Research Center for Resource and Energy Conservation. 
(Nagoya Univ. (Japan)). Feb 1986. vp. (in Japanese). 
Nagoya University, Nagoya, Japan. 

Papers from the FY 1984 report have been separately in- 
dexed for inclusion in the Energy Data Base. 


33195 (S—NRCHX1) Development of a 
double concentric tube heat exchanger. * (adios Ltd., 
London, Ontario (Canada)). 29 Sep 1981. 61p. (CE—01268). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The objective of this work was to determine whether a ther- 
mosiphon heat exchanger could be used in a solar domestic hot- 
water system to transfer heat from the pumped collector loop to 
storage. Using a double concentric tube heat exchanger, it was 
found that water in the storage tank could be effectively heated if 
the naturally convecting storage water circulated through the 
inside tube with the pumped heat-transfer fluid in the annulus. The 
flow rate of the pumped fluid did not significantly affect the heat 
transfer rate. The optimum performance was found to occur when 
the heated water was returned at a point two-thirds up the tank. 
Because frictional resistance to convection increases with length for 
a given diameter of tubing, the optimum length of the heat ex- 
changer is determined by the diameter of the inner tube. For an av- 
erage size solar domestic hot-water system it was found that a 
height of 1.5 to 1.75 meters is required between the exchanger inlet 
and outlet, and that the necessary heat will be transfered if the heat 
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exchanger is 6 m long and has a 2.0 cm diameter copper inner tube 
and a 5 cm diameter plastic outer tube. 2 refs., 35 figs., 3 tabs. 


33196 ee Field —— of the 
PDL-24 [Programmable Data Logger]. Solar monitoring 

(Scanda Consultants Ltd., Ottawa, Ontario 
(Canada)). 31 Aug 1982. 18p. (CE—01271). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The PDL-24 Solar Monitoring System, developed by Aecoli- 
an Kinetics, is a programmable data logger capable of performing 
SERI Class B passive solar monitoring. In this report, its perform- 
ance is compared to basic monitoring in terms of equipment cost, 
accuracy and reliability of sensors, ease of use, start up time, hours 
required for data collection, data processing, and the time elasped 
between data collectin and results. The PDL-24 provides better 
quality and more complete data than basic monitoring and elimi- 
nates most of the time spent collecting, processing, and analyzing 
data although it requires a few days to become familiar with the 
equipment. The extra investment of $8000 is also worthwhile since 
any interval during the monitoring period could be selected for 
analysis and data ing is possible even while monitoring is 
ongoing. The PDL-24 could be futher improved by providing a 
wider printer for plotting temperature trends and a library of initia- 
lization tapes for better matching of the monitoring program to the 
house’s energy use. A program listing of the monitoring program is 
included. 4 refs., 3 figs. 


33197 (SPA—NRCSOLWAT3) Optimization of several 
solar domestic hot water system parameters using the 
WATSUN Simulation Program. Final report. Ferguson, J.E.; 
Sullivan, H.F. (Spider Engineering Associates (Waterloo), 
Inc., Ontario (Canada)). Jan 1982. 73p. (CE—01270). 
CANMET, , Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The objective of this work was to investigate the effect of 
various system parameters on the performance of a solar domestic 
hot water system. In order to carry this out, the WATSUN Ila 
program was modified to model immersed-coil heat exchangers, 
demand heaters, and solar storage tank stratification. The simula- 
tions showed the following. Decreasing the auxiliary-set-point tem- 
perature from 60 to 43°C at a constant energy load increases 
system efficiency by 10%. The optimum unstratified solar-storage 
volume for a hot-water load of 2044 liters per week is about 180 
liters. The optimum storage-tank insulation corresponds to 5 cm fi- 
berglass. A load-side heat exchanger is much more sensitive to 
changes in exchanger length than a collector-side exchanger. The 
best configurations for domestic systems appear to be either collec- 
tor-side external heat exchangers or collector-side immersed-coil 
heat exchangers. Use of a demand auxiliary heater to increase only 
a small portion of the hot water load to 60°C increases system effi- 
ciency by 8%. It appears that greater stratification develops in sys- 
tems with an external collector-side heat exchanger than in systems 
with an internal load-side exchanger. 13 refs., 24 figs., 9 tabs. 


33198 (SSSC—06061983) Proceedings of the 2nd NRC 
Workshop on Solar DHW [Domestic Hot Water] System De- 
velopment. Sheaff, N. (S.S. Solar Consulting, Inc., Kempt- 
ville, Ontario (Canada)). 6 Jun 1983. vp. (CE—013 
CONF-8305319—). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0GI1; $0.34CAN per page, $3.40 CAN minimum. 

From 2. NRC workshop on solar DHW [domestic hot 
water] s devel Ottawa, Canada (5 May 1983). 

' This report canes the results § the ‘apend one-day 
seminar held to enhance communication regarding the state-of-the- 
art in solar domestic hot water (DHW) development in Canada. 
Topics discussed during the seminar and summarized in this docu- 
ment include: state-of-the-art of solar DHW technology, new direc- 
tions for research and development, preliminary results from the 
National Research Council DHW test facility, the Ontario Hydro/ 
Ministry of Energy solar DHW demonstration programs, Canadian 
Standards Association standards for solar DHW systems, and the 
PUSH approval process. The structure of the seminar is reflected in 
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the progression of this report. A summary of each presentation is 
included, along with the main discussion points raised during the 
seminar. Detailed information to supplement specific presentations 
is included. 10 figs., 3 tabs. 


33199 (SU/ME—101979) Low energy passive solar hous- 
ing handbook. (Saskatchewan Univ., Saskatoon (Canada). 
aoe of Mechanical Engineering; National Research Coun- 
cil of Canada, Ottawa, Ontario. Div. of Building Research; 
ent of Mineral Resources, Saskatchewan (Canada). 
ice of Energy Conservation). Oct 1979. vp. (CE— 
01178). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34 CAN per page, $3.40 CAN minimum. 

This booklet contains some practical measures that will 
allow one to conserve energy used within a house. In Saskatche- 
wan, the first true energy conservation house was built in 1977, and 
many of the recommendations that are found in this book are based 
on ideas incorporated in the Saskatchewan house. It is recommend- 
ed that people not try to provide 100% solar heating. Using the full 
energy conservation package suggested in this booklet, it is possible 
to reduce the space heating requirement in an average sized home 
(100 m? plus basement) to about 10 Gigajoules per year. This repre- 
sents a reduction to approximately 110 the consumption for average 
sized pre-1975 homes. The measures used to achieve this low 
energy consumption for space heating are air tightness, insulation, 
and shuttered. south-facing windows. To conserve energy for water 
heating in residences, a number of measures are suggested including 
insulation of the water tank and the hot water lines. Low cost solar 
water heater designs are also suggested. Once the space and water 
heating loads have been reduced, reduction in the use of electricity 
in the home is indicated. Some suggestions are provided in this 
booklet. Information sources (books, pamphlets, people and compa- 
nies) are suggested. 


33200 (VU/G—ER797) Accelerating the acceptance of 
solar heating: North American experience and international 

Sewell, W.R.D. (Victoria Univ., British Co- 
lumbia (Canada). Dept.. of Geography). Jun 1979. 54p. 
(CE—01093). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34 CAN per page, $3.40 CAN minimum. 

This report attempts to identify the barriers to the adoption 
of solar home heating and to determine what kinds of incentives are 
required to overcome them. Canada and the USA have taken dif- 
ferent approaches in attempting to remove barriers to the diffusion 
of solar technology. In the USA, attempts are being made to influ- 
ence actions at almost every stage of the technology delivery 
system. A wide variety of strategies are being employed, including 
an accelerated research effort, a major demonstration program, 
government purchase of technology, grants, loans and subsidies, 
and the removal of local by-laws which retard adoption. The ap- 
proach in Canada has been more cautious; the major focus has been 
on federal incentive programs, with the provinces generally adopt- 
ing a wait-and-see attitude. For the most part, the effort has been 
given to manufacturers rather than consumers. While the Ameri- 
cams are examining a very wide range of potential technologies, the 
Canadians are looking at only a few. There are advantages and 
risks associated with the different approaches. If the USA succeeds 
in discovering a low cost reliable means of harnessing the sun, it 
will have a strong advantage over competitors. If one of its efforts 
fails and the public is alienated, the adoption of the technology may 
be severely retarded. The Canadian approach has the advantage of 
allowing the technology to prove itself over a longer span. It may, 
however, fail to allow the technology to make the level of contri- 
bution required to fill the emerging energy gap. 41 refs., 4 figs., 7 
tabs. 


33201 (WLW—IPHID) Performance evaluation of NRC 
solar water heating systems. (Wardrop (W.L.) and Associ- 
ates Ltd., Winnipeg, Manitoba (Canada)). Nov 1983. 45p. 
(CE—01089). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This study was conducted to evaluate the thermal and oper- 
ating performance of flat plate solar energy systems in Canada. 
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Monitoring systems were designed and installed on four sites be- 
tween 1975 and 1980 in Quebec and Ontario. Commissioning, up- 
grading, and maintenance of the solar systems were also carried out 
and the performance of the systems compared to the design expec- 
tations. All systems studied used solar enegy to heat water for do- 
mestic or industrial use. The efficiencies of the collector arrays 
ranged from 21% (full year) to 34% (summer only), solar energy to 
load from 0.525 to 0.926 GJ(m?a), system conversion efficiencies 
from 11.5% to 23%, and utilization efficiencies from 48% to 85%. 
The study concludes that industrial process heat applications with a 
single day shift and a 5- to 7-day week are good candidates for 
solar installations but that a detailed feasibility study (including a 
study of load characteristics, reclaim options and a cost benefit 
analysis) must be carried out prior to designing the system. 4 refs., 
8 figs., 7 tabs. 


33202 (WU/ME—NRCPASSIVE4) The potential of nat- 
ural cooling in Canada, Bahadori, M.N.; Hollands, K.O.T. 
(Waterloo Univ., Ontario (Canada). Dept. of Mechanical 
Engineering). Aug 1981. 95p. (CE—01184). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The state-of-the-art in passive and low-energy cooling sys- 
tems is assessed. In Canada, the heat gain from ambient air is gener- 
ally small and the most effective method for natural cooling is a 
reduction of the solar and internal heat gains. The solar heat gain 
through windows may be reduced by shading. If deciduous trees 
are used for this purpose, a microclimate is created near the 
window resulting in an additional reduction of heat gain by infiltra- 
tion. Solar heat gain through roofs may be reduced by using light- 
coloured roofing materials or by spreading large pebbles on flat 
roofs. Froper ventilation will reduce internal heat gains. Circulation 
of night air through the building or other materials, i.e. rocks or 
water, is an important means of storing ambient air “coolness” for 
daily use. Seasonal storage of coolness in rocks, aquifiers, the 
ground, and in making of ice, is attractive, particularly because of 
Canada’s cold winters. The applicability of differential natural cool- 
ing systems for various building types and climates in Canada is 
identified by an index indicating the degree of feasibility. The need 
for economic feasible is indicated. 135 refs. 22 figs. 8 tabs. 


33203 (WU/ME—NRCSIM3) The method of efficien- 
cies: a simplified method of designing solar heating systems. 
Hollands, K.G.T.; Carpenter, S.C. (Waterloo Univ., Ontario 
(Canada). Dept. of Mechanical Engineering). Jan 1980. 88p. 
(CE—01183). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report describes the development of a simplified 
method of designing solar heating systems, referred to as the 
"Method of Efficiencies”. The method is applicable to short-term 
storage, air- and water-based systems. The method uses the concept 
of collector operating efficiency and storage efficiency to determine 
the required collector area for a specified solar fraction. The formu- 
lae for the prediction of collector and storage efficiencies are ar- 
rived at by obtaining expressions for the average daily useful heat 
from the solar heating system, and integrating these expressions 
over the year. The method compares well with simulations per- 
formed by the WATSUN hour-by-hour computer program, being 
at least as accurate as the f-Chart method, yet requiring fewer cal- 
culations. Design examples are included to assist the reader. 8 refs., 
12 figs., 3 tabs. 
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33204 (CB—SIM6) Comprehensive of internal 
shading in solar collector arrays. (Chorley and Bisset Ltd., 
London, Ontario (Canada)). Apr 1983. 36p. (CE—01427). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The objective of this project was to extend and refine the 


closer together, the critical region is left behind and shading 
losses once again increase relatively slowly. The conventional 
design point tends to occur in the first portion of the critical region. 
The shading effect is greatest in the months of November, Decem- 
ber, and January. Outside of this period internal shading is a much 
smaller problem. This suggests that in cases where winter thermal 
performance is already low, capital costs might be safely reduced 
by decreasing the row-to-row spacing. 9 refs., 14 figs., 1 tab. 


= (CONF-870903—Vol.1-Absts., pp 1.6.05) Monte- 
a ae of luminescent concentrators with sloped 


edges. Oksa, T.; Haemaelaeinen, M. 
Dept. of Ph 


Univ. (Finland). 


(Turku 
ysical Sciences). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


international con- 


(CONF-870903—Vol.1-Absts., pp 1.6.06) Electri- 
cal efficiencies of concentrator stacks 


i ts 
(ISE), Freiburg im Breisga 
ny, F.R.)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33207 (CONF-870903— Vol. 1-Absts., pp 1.6.20) Many: 
focal spectral solar concentrator. 
(institutul Politehnic, Bucharest 
Lab.). 1987. NTIS (U 
Number DE88770209/JAW. 
From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33208 (CONF-870903—Vol.1-Absts., pp 2.2.01) Solar 
energy —- with axial heat pipes. Azad, E.; Bahar, F-.; 
Moztarzadeh, F. (Materials and PEoergy Re Research Centre, 
Teheran (Iran)). 1987. NTIS ee Only), PC A23. 
Order Number DE88770209/JA 

From International Solar eas Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33209 (CONF-870903—Vol.1-Absts., pp 2.2.02) cine 
and thermal analysis of evacuated tubular collectors. Chaker 
vertty, S.; Garg, H.P. (Indian Inst. of Tech., New Delhi. 
Centre of Energy Studies). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33210 (CONF-870903— Vol. oe pp 2.2.03) Reduc- 
tion of stagnation temperatures in evacuated tubular collec- 
tors. Collins, R.E.; jPalthorpe, B.A.; O'Shea, S. ae 
Univ. (Australia). School of ysics). '1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33211 (CONF-870903—Vol.1-Absts., pp 2.2.04) Thermal 
performance comparison of N-S and E-W orientation of evac- 
uated tubular collectors. Wu Jiaging; Yin Zhigiang. 
(Tsinghua Univ., Beijing (China). t. of Information and 
Electronics). 1987. NTIS (US Sales ly), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33212 (CONF-870903—Vol.1-Absts., pp 2.2.05) Compar- 
ison of thermal for flat plate and evacuated tubu- 
a ee B. (Studsvik Energiteknik AB, Ny- 
(Sweden). 1 1987. NTIS (US Sales Only), PC A23. 
umber DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


Jagessar, H. (University of the West indies, St. Anau 
(Trinidad and Tobago). Dept. of Mechanical Engineering). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33214 (CONF-870903—Vol.1-Absts., pp 2.2.07) Flat 
plate solar collector with monolitic silica Svendsen, 
S.; Jensen, K.T. ks Tekniske Hoejskole, Lyngby. 
Thermal Insulation Lab.). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33215 (CONF-870903—V ol. 1-Absts., PP 2.2.08) ae 
and free convective heat transfer 
gated) teflon film. Wright, J.L.; Holands, KGT. (Waterloo 
Univ., Ontario (Canada). Solar Thermal Engineering 
Centre). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33216 (CONF-870903—Vol.1-Absts., pp 2.2.09) Flat 
plate solar collector with V-corrugated insulator. eng 
ong; Huang Zhicheng. (Academia Sinica, Guangzhou 
(China). Inst. of Energy Conversion). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33217 (CONF-870903—Vol.1-Absts., pp 2.2.10) Trans- 
parent insulation systems composed of different materials. 
Pflueger, A.; Platzer, W.; Wittwer, V. (Fraunhofer-Institut 
fuer Solare Energiesysteme (ISE), Freiburg im Breisgau 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33218 (CONF-870903—Vol.1-Absts., pp 2.2.11) Flat 
plate collectors for process heat with honeycomb cover - an 
alternative to vacuum tube collectors. Rommel, M.; Wittwer, 
V. (Fraunhofer-Institut fuer Solare Energiesysteme (ISEB), 
Freiburg im Breisgau (Germany, F.R.)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33219 (CONF-870903—Vol.1-Absts., pp 2.2.12) Manu- 
facture, solar transmission, and heat transfer characteristics 
of a compound-honeycomb. ae K.G.T.; Ford, C.; 
Brundrett, E.; Iynkaran, K. (Waterloo Univ. a Ontario 
(Canada). Dept. of Mechanical Engin nabs a gee Ann 
Polytechnic, Singapore). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33220 (CONF-870903—Vol.1-Absts., pp 2.2.13) Hybrid 
solar collector - and experimental verification. 
Medved, S.; Novak, P. (Ljubljana Univ. (Yugoslavia). Fac- 
ulty of Mechanical Engineering). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33221 (CONF-870903—Vol.1-Absts., pp 2.2.14) Conden- 
describe 


sation in solar collectors. Model to mass flows. 
Kjaerboe, P. (VIAK AB, Vaellingby (Sweden)). 1987. 
NTIS (US Sales Only), A23. Order Number 
DE88770209/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33222 (CONF-870903—Vol.1-Absts., pp 2.2.15) Cost op- 
timal design of flat plate solar collectors. Nijaguna, B.T.; 
Manoharan, K.S. (Karnataka Regional Engineering Coll., 
Surathkal (India). Dept. of Mechanical Engineering). 1987. 
NTIS (US Sales Only), PC A23. Order -Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33223 (CONF-870903—Vol.1-Absts., pp 2.2.16) Pris- 
matic thermal solar collector. Ali, A ; Wibulswas, P. (Asian 
Inst. of Tech., Bangkok (Thailand), "Div. of Energy Tech- 
nology). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33224 (CONF-870903—Vol.1-Absts., pp 2.2.17) Compar- 
ison between externally finned and unfinned tubes flate plate 
solar collectors. Chalabi, B.B.; Ahmad, S.S. (Baghdad Univ. 
(Iraq). Mechanical Engineering Dept.). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33225 (CONF-870903—Vol.1-Absts., pp 2.2.18) Solar 
collectors in sensible heat state versus solar collectors in 
evaporative state. Tacchi, V.; Rappallini, A. 1987. NTIS (US 


Sales Only), PC A23. Order "Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33226 (CONF-870903—-Vol.1-Absts., pp 2.2.19) Temper- 
ature distribution and thermal stress analysis of heating panel 
in a flat solar collector. Li Baojun. (Shenyang Architectural 
Bognestiog Coll. (China). Physics cenanlag and Research 
ce). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.1-Absts., pp 2.2.20) Optimal 
cawchiilt teil sotitie ar Saat oon facing solar collec- 
tors. El-Kassaby, M.M. (Mo’teh Univ., Karak (Jordan)). 
1987. NTIS (us Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33228 (CONF-870903—Vol.1-Absts., pp 2.2.21) Opti- 
mum orientation of absorber plates. Elsayed, M.M. (King 
Abdul-Aziz Univ., Jeddah (Saudi Arabia). Thermal Engi- 
neering Dept.). 1987. NTIS (US Sales Only), PC ADB. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33229 (CONF-870903—Vol.1-Absts., pp 2.2.23) Flow 
distribution in solar collector - an experimental study with 
flow visualization. Wang, X.A.; Yang, X.M.; Han, L.S.; 
Chen, X.M. (Shanghai Inst. of Mechanical Engineering 
(China). Solar Energy Lab.). 1987. NTIS (US Sales Only), 
PC A23. Order Neaber DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33230 (CONF-870903—Vol.1-Absts., pp 2.3.01) Selec- 
tive chromium black coating for solar stainless steel collector 
deposited by chemical oxidation. Chen Deling; Zhang 
Weidu. = Natural Energy Research Inst., Lanzhou 
(China)). NTIS (US Sales Only), PC A23. Order 
Number DE8#770209/TAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33231 (CONF-870903—Vol.1-Absts., pp 2.3.02) Investi- 
gations on tinoxide spectral-selective layers for solar collec- 
tors. Haitjema, H.; Elich, J.; Hoogendoorn, C.J. (Tech- 
nische Hogeschool Delft (Netherlands). Dept. of Applied 
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Tech. and Science, Pilani (India)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33290 (CONF-870903—Vol.1-Absts., pp 2.13.12) ys 
effective process steam plant using periodically 
lector. Mills, D.R. (Sydney Univ. (Australia). aeel 0 of 
Physics). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33291 Teeter eee 16.01) Design 
and construction characteristics of the m? salt gradi- 
ent solar pond in Mexico. Huacuz, J.M.; Venegas, C. (Insti- 
tuto de Investigaciones Electricas, vaca or a 
de Energia Solar). 1987. NTIS (US Sales Only), PC 

A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33202 (CONF-870903—Vol.1-Absts., pp 
Double-diffusive 


solar ponds. Marett, B.P. elbourne Univ., Parkville (Aus- 
tralia). Dept. of Mechanical and Industrial Engi gineering). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33293 (CONF-870903—Vol.1-Absts., pp 2.16.03) Recent 
at the Laverton solar ponds. Marett, B.P.; Mac- 
Donald, R.W.G.; Charters, W.W.S.; Kaye, D. (Melbourne 
Univ., Parkville (Australia). Dept. of Mechanical and Indus- 
trial Engineering). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33294 (CONF-870903—Vol.1-Absts., pp 2.16.04) Gradu- 
al installation of the nonconvective zone of a solar pond. 
Johnson, R.R.; nih COSA S Huang, C.H. (North Carolina 
State Univ., Ralei t. of Mechanical and Aero- 
space oeT Tr (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33295 (CONF-870903—Vol.1-Absts., pp 2.16.05) Analy- 
sis of the rising solar pond. Hull, J.R.; Nielsen, C.E. (Ar- 
gonne National Lab., IL (USA); Ohio State Univ., Colum- 
bus (USA). Dept. of Physics). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33296 (CONF-870903—Vol.1-Absts., pp 2.16.07) Solar 
ponds for northern latitudes. Sada, G.K.A.; Jesch, L.F. (Bir- 
i Univ. (UK). Solar Energy Lab.). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33297 (CONF-870903—Vol.1-Absts., pp 2.16.08) Com- 
puter simulation of an internal heat extraction system for salt 
gradient solar ponds. Metwally, M.N.; Abouhabsa, A.R. 
(Helwan Univ., Cairo (Egypt). Faculty ‘of Engineering and 
Technology). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

_ From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


pm (CONF-870903—Vol.1-Absts., pp 2.16.09) Fur- 
ther thoughts on different types of solar ponds. 
Spyridinos, A.V.; Anagnostatos, G.S. (Democritos Nuclear 
Research Center, Athens (Greece)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


dcommen cae on 1-Absts., pp 2.16.10) Trans- 
aadaan- at radiation in solar ponds. Perez- Baez, S.; Macias- 
Machin, A.; Hernandez-Guerra, A.; Gomez-Gotor, A. (Uni- 
versidad Politecnica de Las Palmas (S pain). Dept. de Ingen- 
ieria de Procesos). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 


OF FEE 


3 


9 SSSR 8 REFES 


7 SOBRE 


® BREF  RAPRG 


$F 


ni- 
=n- 
23. 


4487 / ERA-13/15 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33300 See taea ee pp 2.16.11) Meas- 
radiation transmission in 


urement of a salt-gradient solar 
Green, A.A.; Joyce, A.L.M.; Collares-Pereira, M.-P. 
ratorio Naci de e Tecnologia Industri- 
al, Lisbon (Portugal). de Energias Renovaveis). 1987. 
NTIS (US Sales 'y), A23. Order Number 
DE88770209/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33301 (CONF-870903—Vol.1-Absts., pp 2.16.12) Meas- 
Ensha 


uring solar radiation attenuation in solar yan, 
K.; Golding, P.; Nielsen, C.; Short, T. (Ohio State Univ., 
Columbus 


SA)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33302 (CONF-870903—Vol.1-Absts., pp 2.16.13) Com- 
parison between solar radiation attenuation models for solar 
ponds. Abughres, S.M.; Mashena, M.E.; Agha, K.R. (Centre 
for Solar Energy Studies, Tripolis (Libya)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33303 (CONF-870903—Vol.1-Absts., pp 2.16.14) Studies 
on the feasibility of enhanced energy storage in the ground 
beneath solar ponds. Prasad, R.; Ran, D.P. (Indian Inst. of 
Tech., Kanpur. Dept. of Chemical Engineering). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33304 (CONF-870903—Vol.1-Absts., pp 2.16.15) Analy- 
sis of built-in-storage/shallow solar pond water heater with 
heat exchanger: A transient approach. Kumar, A.; Tiwari, 
G.N. (Indian Inst. of Tech., New Delhi. Centre of Energy 
Studies). 1987. NTIS (Us Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33305 eae Ae gars pp 2.17.01) Alter- 
native approaches to the prediction o f solar 
ance. Probert, S.D.; Norton, B.; McVeight, J.C. (Cranfield 
Inst. of Tech., Bedford (UK); Brighton Polytechnic (UK)). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33306 (CONF-870903—Vol.1-Absts., pp 2.17.02) Per- 
formance of a covered small-scale solar pond with a planar re- 
flector. Shafey, H.M.; Mahmoud, A.K.; Morsy, M.G.; 
Ismail, I.M. (Assiut Univ. (Egypt). Mechanical Engineering 
Dept.). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33307 (CONF-870903—Vol.1-Absts., pp 2.17.03) Ther- 
mal of small-scale experimental salt 
solar pond in Cairo/Egypt. Metwally, M.N.; Abouhabsa, 
A.R. (Helwan Univ., Cairo (E; ). Faculty of Engineering 
and Technology). 1987. NTI S Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33308 (CONF-870903—Vol.1-Absts., pp 2.17.04) Re- 
search on membrane viscosity stabilized solar pond. Taga, 
Masao; Matsumoto, Toshiro; Ochi, Toshiaki. (Kinki Univ., 
Higashi-Osaka, Osaka (J apan); Osaka Prefectural eee 
Coll., Higashi (Japan)). 1987. NTIS (US Sales Only), PC 
A23. "Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33309 (CONF-870903— Vol. ae pp 2.17.05) Effect 
of the gap spacing on the shallow performance. 
Ali, H.M. M. (Amirkabir Univ. of retain Teheran (Iran). 
Mechanical Engineering Dept.). 1987. NTIS (US Sales 
Only), PC A23. ‘Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33310 ee pp 2.17.06) Side 
wall effects in the operation of solar ponds. Akbarzade, A. 
(Royal Melbourne Inst. of Tech. (Australia). Dept. of Me- 
chanical and Production Engineering). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33311 (CONF-870903—Vol.1-Absts., pp 2.17.07) Ther- 
mal energy collector and storage with radiatively heated sur- 
faces. Rommel, M.; Wittwer, V.; Goetzberger, A. (Fraun- 
hofer-Institut fuer Solare Energiesysteme (ISE), Freiburg im 
Breisgau (Germany, F.R.)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33312 (CONF-870903—Vol.1-Absts., pp 2.17.08) Orien- 
tation of KCl from 'silvinita’ in solar ponds. Doria, J.; 
Andres, M.C. de; Yuguero, J.; Armenta, C.; Collares-Perei- 
ra, M. (Universidad Complutense de Madrid (Spain). Grupo 
de Energia Solar; Laboratorio Nacional de Engenharia e 
Tecnologia Industrial, Lisbon (Portugal)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33313 (CONF-870903—Voi.1-Absts., pp 2.17.09) —_ 
of kaolinite and montmorillonite clays as liners for 
ponds. Almanza, R.; Munoz, F.; Segura, G.; Martine, A. 
(Universidad Nacional Autonoma de Mexico, Mexico City. 
Inst. de Ingenieria). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33314 (CONF-870903—Vol.1-Absts., pp 2.17.10) Re- 
flecting booster for salt gradient solar ponds. Sakr, I.A.; As- 
sassa, G.M.; Aly, A.A. (National Research Centre, Cairo 
(Egypt); Cairo Polytechnic Inst., Shoubra (Egypt). Faculty 
of Engineering). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33315 (CONF-870903—Vol.1-Absts., pp 2.17.11) Eco- 
nomics of siting salt-gradient solar ponds on coastal saltflats. 
Beavis, A.; Charlier, R. (HAECON N.V., Ghent (Belgium); 
Northeastern Illinois Univ., Chicago (USA)). 1987. NTIS 
(US Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33316 (CONF-870903—Vol.1-Absts., pp 2.17.16) Appli- 
cation of the utilizability method for shallow solar pond sys- 
tems. Kishore, V.V.N.; Karuppasamy, M. (Tata Energy Re- 
search Inst., New Delhi (India)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33317 (CONF-870903—Vol.1-Absts., pp 2.18.01) White 
Cliffs - the first seven years. Kaneff, S. (Australian National 
Univ., Canberra. Dept. of Engineering Physics). 1987. NTIS 
(US Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33318 (CONF-870903—Vol.1-Absts., pp 2.18.04) New 
approach for designing a solar concentrating system. Louche, 
A.; Simonnot, G.; Peri, G.; Aiache, L. (Universite de Corse, 
2 - Ajaccio (France); Aix-Marseille-3 Univ., 13 - Marseille 
(France)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33319 (CONF-870903—Vol.1-Absts., pp 2.18.07) Flux 
distribution and intercept factors in the focal region of parab- 
oloidal dish concentrators. Kaushika, N.D.; Kaneff, S. 
(indian Inst. of Tech., New Delhi. Centre of Energy Stud- 
ies; Australian National Univ., Canberra. Dept. of Engineer- 
ing Physics). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33320 (CONF-870903—Vol.1-Absts., pp 2.18.08) Optical 
study of solar flux distribution fro m circular cylindrical con- 
centrator. Dang, A. (Swagat escinitinin, Bangalore 
(India)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33321 (CONF-870903—Vol.1-Absts., pp 2.18.09) Com- 
parative optical behaviour of principal line-axis concentrating 
collector types. Pra D.E.; Norton, B.; Probert, S.D. 
(Cranfield Inst. of Tech., Bedford (UK). School of Mechan- 
ical Engineering). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33322 (CONF-870903—Vol.1-Absts., pp 2.18.10) Solar 
intensity distribution in the focal plane of a parabolic dish re- 
flector using real Mobarak, A.; Rafat, N.; Morcos, 
S.; Rahim, A.A. (Cairo Univ. (Egypt). Faculty of Engineer- 
ing). 1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


formance benefits from concentrators 
in point focus solar thermal applications. Winston, R.; 
O’Gallagher, J. (Chicago Univ., IL (USA)). 1987. NTIS 
a Sales Only), PC A23. Order Number DE88770209/ 


33323 (CONF-870903—Vol.1-Absts., pp 2.18.12) Per- 
secondary 


ben International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33324 (CONF-870903—Vol.1-Absts., pp 2.18.13) Per- 
formance analysis for cavity receivers in tandem with a sec- 
concentrator for solar thermal power generation. 
Suresh, D. (Consiglio Nazionale delle Ricerche, Turin 
(Italy)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33325 (CONF-870903—Vol.1-Absts., pp 2.18.14) Invo- 
lute Focone as second stage concentrator. Menon, R.V.G-.; 
Inayatullah, G.; Rohatgi, P.K. (Engineering Coll., Trivan- 
drum (India); Mo’teh Univ., Karak (Jordan); Wisconsin 
Univ., Madison (USA)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33326 (CONF-870903—Vol.1-Absts., pp 2.18.15) LaJet 
Energy large scale innovative solar concentrator study of 
wind loading effects. McGlaun, M.A. (LaJet Energy Co., 
Abilene, TX (USA)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33327 (CONF-870903—Vol.1-Absts., pp 2.18.17) Fluid- 
ized-bed solar concentrator thermal storage system perform- 
ance. Megahed, I.E.; Elsayed, M.M.; El-Refaee, M.M. 
Abdul-Aziz Univ., Jeddah (Saudi Arabia). Mechanical Engi- 
neering Dept.). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


— (CONF-870903—Vol.1-Absts., pp 2.18.20) Ther- 
mal regulation of a solar paraboloidal collector. Stavrakakis, 
G.; Bitsoris, G. (Ethnikon Metsovion Polytechneion, Athens 
(Greece). Control and Automation Group; Patras Univ. 
(Greece). Automatic Control Lab.). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33329 (CONF-870903—Vol.1-Absts., pp 2.19.21) Esti- 
mation of reflection losses for a horizontal and inclined helio- 
stat field. Oda, S.D.; Dawood, R.A. (Solar Energy Re- 
search Centre, Baghdad (Iraq)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33330 (CONF-870903—Vol.2-Absts., pp 6.5.04) Surface 


analysis of aluminium (Gama used for solar cooker. Hu 
Hiping; Chen F Natural Energy ee 
Inst., Lanzhou (Chins). 1987 1987. NTIS (US Sales Only), PC 
A99. Order Number Dees TI0IST/IAN. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33331 (CONF-870903—Vol.2-Absts., pp 7.1.05) Attain- 
ing the maximum solar flux concentration. Gleckman, P.; 
Winston, R.; O’Gallagher, J. (Chicago Univ., IL (USA)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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$3332 (CONF-870903—Vol.2-Absts., PP. 8.1.05) Optical, 
electrical and microstructural ee ae zinc 
oxide films for as transparent heat mirrors. 
Hutchins, M.G.; Figgures, C.C.; Christie, S.M.; Mason, J.J. 
(Oxford Polytechnic )- Solar Energy Materials Re- 
search Lab.; Inco lective Surfaces Ltd., ae 
(UK)). 1987. NTIS (US Sales Only), PC A99. 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33333 (CONF-870903—Vol.2-Absts., pp 8.4.01) Roof as 

an inexpensive collector/storage system. Tiwari, G.N.; 
Sule, Y.P. (Papua Lone Guinea Univ., Port Moresby; 
C.M. Science Coll., Bihar (India). Physics Dept.). 1987, 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33334 (CONF-870903— Vol.2-Absts., pp 8.4.02) Thermal 
performance of double-ventilated roofs. Philippi, P.C.; Cunha 
Neto, J.A.; Nicolau, V.P.; Pereira, F.O.R. (Universidade 
Federal de Santa Cri a (Brazil). veneen oe 
cal Engineering Dept.). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33335 (CONF-870903—Vol.2-Absts., pp 8.9.10) gp db of 
a ventilated trombe wall for porous and non porous struc- 
tures. Mishra, R.S.; to ge ogy he eee og 8 
ing and Technology, Patiala (India). Centre for Ener 
ences; Indian Inst. of Tech., New Delhi. Centre of 
Studies). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


diode 


application for building conditioning in tropical climate. 
Gillet, A.C. 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33336 (CONF-£70903-Vol.2-Absts. pp 8.9.16) Thermal 
in 


33337 (CONF-870903—Vol.2-Absts., pp ts On the 
economics of size in solar thermal systems. Kaneff, S. (Aus- 
tralian National Univ., Canberra. of Engi ig 
Physics). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33338 (CONF-870903—Vol.2-Absts., pp 10.1.09) Ad- 

vancement of low solar thermal 

France. F , M. (Agence Francaise 

Energie, 06 - Valbonne). 1987. NTIS 

A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


la Maitrise de 
S Sales Only), PC 
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33339 (CONF-870903—Vol.2-Absts., pp 10.1.18) Auto- 
captors. Bo B. 
(Tlemcen Univ. (Algeria). Inst. 


Sciences Exactes). 1987. 


NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33340 (CONF-880615—2) Dielectric compound parabolic 
concentrating solar collector with frustrated total internal re- 
flection absorber. Hull, J.R. (Argonne National Lab., IL 
(USA)). 1988. Contract W-31105-ENG-38. 33p. (CONF- 

880615—). NTIS, PC A03/MF AO0li;1. Order Number 
DE88009986/JAW. 

From Solar ‘88: American Solar Energy Society annual 
meeting and 13th national passive solar conference; Cambridge, 
MA, USA (18 Jun 1988). 

Since its introduction, the concept of nonimaging solar con- 
centrators, as exemplified by the compound parabolic concentrator 
(CPC) design, has greatly enhanced the ability to collect solar 
energy efficiently in thermal and photovoltaic devices. When used 
as a primary concentrator, a CPC can provide significant concen- 
tration without the complication of a tracking mechanism and its 
associated maintenance problems. When used as a secondary, a 
CPC provides higher total concentration, or for a fixed concentra- 
tion, tolerates greater tracking error in the primary. 


33341 (DS—COLL18) Development of a header to solve 
piping cost and flow distribution problems in solar collector 
systems. Charland, L.; Doan, N.N. lo Solar, Inc., 
Montreal, Quebec (Canada). Jun 1984. 176p. (CE—01328). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

A single header for all liquid flat plate solar collectors was 
developed to overcome the piping cost problems and flow distribu- 
tion problems normally encountered in medium and large closed- 
loop and drainback systems. The Dynaflo Header concept is based 
on a combination of the pilot and ejector effects, and consists of a 
single header pipe loop which is fitted with special riser tube fit- 
tings. The fluid flow in the collector risers depends on the velocity 
head rather than the static head, and thus is more easily controlled. 
The Dynaflo piping arrangements eliminates the need for flow bal- 
ancing since all the collectors that are mounted in the same pipe 
loop receive equal flow for heat collecting purposes. Up to 100 col- 
lectors can be mounted on a single header pipe loop. Several proto- 
types have been built, and the results have confirmed the perform- 
ance predicted by engineering calculations. In a typical solar 
system array, the collector piping normally comprises 20-30% of 
the total system cost. With the Dynaflo design, contractor claims 
that the header provides cost savings of up to 90% of the cost 
which is normally attributed to distribution piping. 60 figs., 7 tabs. 


33342 (EEL—NRCCOLL14) Solar collector design: 
review of thermal performance prediction techniques. Carpen- 
ter, S. (Enermodal Engineering Ltd., Waterloo, Ontario 
(Canada)). May 1982. 57p. (CE—01269). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

This review surveys and evaluates the currently available 
flat plate solar collector modeling techniques. The study was based 
on a comprehensive literature review and on the contractors’ per- 
sonal experiences with many of the tools surveyed. The study con- 
centrated on tools capable of modeling yearly solar energy collect- 
ed, maximum temperature of collector components, and collector 
static pressure drop. The study found that, although a wide range 
of tools for collector modeling now exists, they are not developed 
to the same degree as system modeling tools. In general, these tools 
were developed for a specific collector and therfore are not appli- 
cable to general modeling tasks. Progam documentation is limited. 
For designers who wish to develop their own computer model of a 
liquid-based collector a single node absorber, steady-state model is 
of sufficient accuracy for design purposes. The determination of 
yearly pumping power is not well established especially for liquid- 
based collectors. However, calculation of collector pressure drop is 
a relatively straight forward procedure. The necessary equations 
could be easily added to any of the collector models. 102 refs., 3 
figs., 1 tab. 
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(EEL—SIMS5) Thermal performance prediction of 
shaded and partially shaded solar collectors. Shewen, E.C.; 


Chamberlain, M.J. (Enermodal Ltd., Waterloo, 
Ontario (Canada)). Nov 1982. 108p. (CE—01428). 
CANMET, , Energy, Mines and Resources Canada, 555 


Booth St., Ottawa, Ont., Canada KIA 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

The thermal performance of partially-shaded, liquid-type, 
flat-plate solar collectors was examined. The methodology em- 
ployed in the present study used two computer models to estimate 
the collector performance for the shaded and unshaded regions. 
One model, a finite difference approximation, accounted for the 
conduction heat transfer along the absorber plate. The second di- 
vided the collector into a series of sub-collectors with the outlet 
temperature of one sub-collector becoming the inlet for the next. 
Logic charts and source code listings of both models are included 
in the report. The overall performance of the partially shaded col- 
lector was then determined. Findings indicate that that partially 
shaded collector performance is similar to that of an unshaded col- 
lector operating under the same average insolation level. Once the 
average insolation level is known, the calculation of shaded per- 
formance using a standard collector performance curve tended to 
slightly underpredict the efficiency. However, given the uncertain- 
ty of determining other factors in assessing the thermal perform- 
ance of the collector, this prediction is considered acceptable. 11 
refs., 25 figs., 2 tabs. 


33344 (JSES—8701, pp vp) Segmented mirror solar col- 
lector (Part 3). Sawada, Shinji; Ikeda, Nagayasu; Tani, 
Tatsuo. (Electrical Lab., Tsukuba, Japan). Dec 1987. (In 
Japanese). NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

To put the solar heat system to practical use, heat collection 
experiment was carried out for one year with an easy-to-install 
model solar collector suitable for large scale field installation. No 
repairing or re-adjustment during the experiment, and the natural 
cleaning of mirror by rain and the like with no artificial cleaning 
work were the conditions for the continuous operation. Near the 
time of culmination on fine weather, the design values of 250°C, 
and n=50% (Id=0.7kW/m?) were found to have been achieved. 
The total heat collection for one year was 5,229MWh with the 
overall collector efficiency/year of n= 13.64%. There was no seri- 
ous trouble throughout the year. The result of the experiment 
showed a lowering of the optical efficiency. The primary factor for 
the lowering was focus shift of each mirror unit. The solution for 
this is to divert the concentration shaft by 30 degrees from the east- 
west for the desirable tracking constantly in one direction only. It 
was learned that such corrective actions are required as the preven- 
tion of lowering reflection efficiency of the secondary concentra- 
tion mirrors, automatic cleaning system of dirty mirrors, etc. to sta- 
bilize the optical efficiency. (8 figs, 1 tab, 3 refs) 


33345 (JSES—8701, pp VP) Linear fresnel lens concen- 
tration solar collector. of multi-focal line fresnel lens. 
Kamoshida, Junji; Isshiki, Naoji. (Shibaura Inst. of Tech., 
lodge of Eagiveering yo, Fapan). Dee 1987. Ca gs 
ge Oo gineering, Tokyo, 
nese). NTIS (US Sales Only), A09. Order Num! 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, on (3 Dec 1987). 

A fresnel lens having multi-focal lines can be a solution to 
reduce the lowering of optical efficiency for highly oblique inci- 
dence. Analysis was made about the optimum design and optical 
charactersistics of the multi-focal line fresnel lens applicable to 
solar collectors. Principle, design, optimum arangement, average 
transmission coefficient, and energy density concentration ratio of 
the multi-focal line fresnel lens were summarized. Since the purpose 
of this study is to design a fresnel lens with little lowering of the 
efficiency throughout the year, the fresnel lens under the conditions 
of H=97% and Fmax=387.39mm was analyzed assuming it to be 
of the optimum design. A line concentration ‘fresnel lens having the 
same Fmax as that of the designed multi-focal line fresnel lens was 
studied for (CRL)eff with various 5s. By the study, the multi-focal 
line fresnel lens proved to have been improved as compared with 
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sity of the study on non-linear arrangement of multi-focal lines. (8 
figs, 7 refs) 


33346 (JSES—8701, ae vp) Degradation test of selective 
surface. Santo, es hi Atsushi. (Goverment Industri- 
al ema TIS (U! . oe ya, Japan). Dec 1987. (In 
oe Sales ly), PC A09. Order Number 
DE887. Si2aAW. (CO -871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

The result of the low temperature (200, 140 and 60°C) accel- 
erated test is reported which used photoselective sur- 
face samples of colored coating made by chromic acid treatment of 
stainless steel and alumite dyeing coating made by anodization of 
aluminium. Two testing machines were used. The water vapor 
pressure inside the test tank could be made same as that (<20 mm 
Hg) of the test room with one of the machines, and to approximate- 
ly one atmospheric pressure with the other. As to the solar reflec- 
tion coefficient of colored alumite selecctive surface, no such 
change was obseerved which exceeded the range of measurement 
reproducibility. The solar reflection coefficent of the colored stain- 
less steel system photoselective surface rapidly increased at the start 
of the test, reached to a certain value in approximately 20 days, and 
showed very slow increase thereafter. The increase in the reflec- 
tance was rapid in the high water vapor pressure test tank in which 

was accelerated even under the relative humidity of 
approximately 6%. It became clear that, like the corrosion of metal 
surface, the water vapor pressure has a great influence on the deg- 
radation of photoselective surface. (8 figs) 


33347 oe ee Snow and wind loads result- 
ing from roof of solar collectors. Irwin, P.A:; 
Gamble, S.L.; a he F. (Morrison, Hershfield, Theak- 


ston and Rowan td., Guelph, Ontario (Canada)). 24 Apr 
1984. 72p. (CE—01394). Cc /TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont. 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This study was conducted to obtain wind and snow design 
guidelines for flat plate collectors. The wind loading characteristics 
were obtained experimentally by testing a scale model in wind 
tunnel. Both normal forces and moments on the row-centre and 
row-end collectors were measured for various roof pitch angles, 
collector tilt angles, gap highs, row lengths, and for two row posi- 
tions on the roof. Based on the experimental results, and for two 
row positions on the roof. Based on the experimental results, a 
design guideline was recommended which shows the pressure coef- 
ficient as a function of gap hight, roof pitch angles, and whether 
the collector is a center or end collector. Computer simulations 
were used to determine snow pile-ups in the gap as a result of 
snowfalls. Water flume tests were used to obtain snow drift patterns 
as a result of wind blowing. Based on these studies, a design guide- 
line for the minimum gap height to avoid blockage was recom- 
mended, and a few colletor array patterns that can avoid significant 
snow drift. 9 refs., 20 figs., 3 tabs. 


33348 (ORF/AF—30091976) Assistance with the design 
Tee eee ie ernest tcnten teat Norgate, 
; Pallan, H. (Ontario Research Foundation, Mississauga 


t. of Applied ty oe 30 Sep 1976. 1p. 
(Cand "Dep CANMET/TID Energy, Mines and Re- 


sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

In 1975 it was proposed that a contract be awarded to the 
Ontario Research Foundation (ORF) to design and build a compre- 
hensive test facility for solar collectors which would be operated as 
a service with users paying the operating cost.. This proposal was 
rejected on the grounds that a similar service was to be provided 
by the National Research Council of Canada (NRC) and that there 
was not sufficient need for additional services. Following conversa- 
tions with a number of users and government agencies, it was con- 
cluded that it is not possible for NRC to provide the independent 
testing service that is needed, that the number of potential users has 
increased by a factor of two or three, and that the lack of an ac- 
ceptable testing facility in Canada is being felt more acutely than 
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ever. It is again proposed that a test facility be established. Howev- 
er, the present proposal is concerned only with efficiency testing 
and not with other items covered by the previous proposal. The 
principal methods of testing will be based on the recently upgraded 
NBS/ASHRAE proposed standards. It is recognized that there will 
ultimately be a financial benefit in that the testing facility will gen- 
erate revenue in the form of fees for services. Estimates of revenue 
expected over a two-yer period are such that ORF can now justify 
making a corresponding contribution of 1/2 of the overall cost of 
the facility. 3 refs. 


33349 (SA—NRCINSTAL3) Development of an industri- 


solar collector arrays. (So! Associates 4 
Nov 1982. 53p. (CE—01272). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

A low-cost industrialized space-frame system suitable for the 
economical support of medium to large solar collector arrays was 
designed following a study of building types, collector interface 
conditions, structural design requirements, and market and procure- 
ment factors. The system consists of a series of welded truss modu- 
lar sections which may be bolted together in the field to create a 
support structure with a span capability up to 25 m, thus minimiz- 


meets all current government specifications for collector support. A 
full-size prototype was built to prove the concept and identify any 
fabrication and on-site assembly problems. Collectors were attached 
to test collector interface conditions, and a manufacturing strategy 
developed. 24 figs., 3 tabs. 


33350 (SPCS—13111984) Response to NRC's comments 
on collector body design. (Spectravac Power Conversion 
Systems, Inc., Mississai Ontario (Canada)). 13 Nov 1984. 
49p. (CE—01369). /TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, t., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report was compiled for a project to develop an evacu- 
ated solar collector using a specific convoluted-body design con- 
cept and presents the investigators’ responses to comments on this 
concept. Special attention was paid to the problem of bonding the 
cover glass to the metal container and the ability of the materials to 
deform under stress. The body design philosophy is detailed. It has 
been necessary to clarify the concepts that are key to developing an 
optimally compliant structure. Clarification of the intent of the dis- 
closed convoluted body concept - to provide compliancy, using in- 
terfacial geometry (the serpentine), for non-coefficient matched 
body materials - has also been necessary. It is clear that the dis- 
ee ae 
coefficient matched material, such as aluminum. Misplaced 
sacy, unup foani-the cover gies, qqused suncveptiite: tenting of 
the glass. However, it must be recognized that using a design that 
evolved from the disclosed convoluted body concept, it was possi- 
ble to evaluate an 8 x 24 in. body model that retained its vacuum 
for over 2 weeks. Thus there is confidence that improvements can 
be made to the design that will enable achievement of the design 
Objectives (criteria) described. 4 refs., 17 figs., 3 tabs. 


33351 (SPCS—15061984) Development of a planar evacu- 
ated solar collector. Progress report, April 1 to June 15, 
1984. (Spectravac Power Conversion ersion Systems, Inc., Missis- 
sauga, Ontario (Canada)). 15 Jun 1984. 167p. (CE—01367). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 

page, $3.40 CAN minimum. 

ee Fea Wace Geant diene ae ths ecitibiedl Wo 
planar evacuated solar collector. The fabrication of electrostatically 
bonded samples was accomplished in thicknesses greater than previ- 
ously achieved, using a bevelled geometry. Indications are that ge- 
ometries that are more representative of the large-scale collector/ 
body seal could be achieved with this bonding process. Assessment 
of cover glass stresses appears to be subject to engineering analysis 
and design, that is, no major barriers exist to designing the cover 
glass support using available procedures. A major finding relating 
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to the impact of methane in the vacuum environment indicates that 
methane gas levels can be controlled by SAES ST707 getter. A 
computer modelling effort, of gas permeation and resulting heat 
conduction between the absorber and body/glass surfaces, was 
completed and used to discover that thermal conduction between 
these surfaces varies linearly with pressure and is independent of 
component spacing for the vacuum conditions of interest. A refined 

concept was developed that incorporates thermal expan- 
sion and drainback features, and makes optimum use of fin surface 
area. The compliant body design was refined and a scale model 
produced. An initial analysis of manufacturing costs of the collector 
and review of competitve evacuated collectors showed that the 
Spectravec collector significantly exceeds the performance/cost at- 
tributes of competitive products. 64 refs., 71 figs., 18 tabs. 


33352 ieee taste ce oe ee 
uated solar Progress report, June 18 to October 
= von 2 ‘Sao (S ne Power Conversion Sys- 

eres tario (Canada)). 18 Jun 1984. vp 
(CE -01366). Cc 7TID, Energy, Mines and Re. 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This document describes work progress on the development 
of a planar evacuated collector. The preparation of 8 x 24 in. col- 
lector models using three alternative bonding/sealing concepts rep- 
resents the major technical achievement reported. Electrostatic 
bonding of aluminum foil:to glass, vapour deposition of aluminum 
to glass, and cermet bonding to glass concepts were selected fol- 
lowing a general review of bonding/sealing alternatives and a de- 
tailing of the design criteria. Proof-of-concept tests were performed 
on small specimens to determine if the acceptance criteria could be 
achieved. Ultrasonic welding and soldering were identified as possi- 
ble alternatives. A model of the collector body was produced, and 
physical assessment indicated that glass stresses were not acceptable 
and that the body design was not compliant as originally envisaged. 
Alternative body concepts were generated and a body development 
program plan written. A detailed computer model of a portion of 
the collector has been written. It has already been used to predict 
seal/bond service temperatures and to assist in ranking alternative 
heat transfer fluids. A profile of the industrial process heat user was 
generated to provide valuable technical information essential to the 
design of the product, as well as market information. A ranking of 
collector heat transfer fluids was made. The preliminary selection is 
Syltherm - a silicone-based fluid. 40 refs., 138 figs, 42 tabs. 


(SPCS—27011984) Development of a planar evacu- 
ated solar collector. Phase 1 report. (Spectravac Power Con- 
version S Inc., Mississauga, Ontario (Canada)). 27 
Jan 1984. vp. (CE—01368). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada KiA 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The information presented in this document is a report on 
the activities during the first phase of the work to build and test ten 
prototype evacuated flat plate solar collectors. A collector design 
concept is now taking form which allows one to visualize its ulti- 
mate advantages. The collector might consist of only three basic 
components: cover glass, a compliant bellows-like body, and a flat- 
plate absorber. The insensitivity of vacuum insulation to absorber- 
to-enclosure spacing allows a thin collector to be built, thus more 
fully realizing the potential for weight and cost reduction. The sup- 
pression of heat losses permits the cost-effective application of so- 
phisticated technologies to increase the optical and thermal efficien- 
cies of the collector. Most of the work in this phase was concerned 
with project mobilization. The project master schedule reflects the 
revised number of tasks from fourteen to twelve. A tentative sub- 
contractor list is noted. Three technical review meetings were car- 
ried out to study and recommend approaches to the solution of 
technical problems in three key areas, namely, thermo-optics and 
intra-array piping, vacuum retention and glass hermetic seals. The 
results of these meetings have provided important insights that will 
facilitate the work of the next phase. Updated work statements are 
presented which reflect considerable progress as a result of the 
work completed in the first phase. Conceptual design solutions 
have been developed for all the major tasks. 4 refs., 18 figs., 2 tabs. 
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33354 (WU/RI—ER7705) Development of a solar air 
heater. Final Phase 1. Shewen, E.C.; Balakrishnan, 
A.R.; Orgill, J.F. (Waterloo Univ., Ontario (Canada). Re- 
search Inst.). May 1977. 121p. (CE—01341). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KIA 0G1; $0.34 CAN per page, 
$3.40 CAN minimum. 

Methods of improving the performance of the conventional, 
rectangular low passage solar air heater are examined. An analysis 
has indicated that at a given pressure drop, significant improve- 
ments in both the forced convective heat transfer coefficient and 
the collector efficiency can be achieved if short flow paths and 
narrow flow passages are employed. Other improvements consid- 
ered are the effect of expanding the heat transfer area by corrugat- 
ing the absorber surface, and of using selective absorber coatings 
(i.e., black chrome) and etched glass inner covers. An air heater 
computer simulation, WATAIR, developed for the project has been 
used along with a solar heating system simulation, FCHART, to 
produce estimates of the performance improvements. This has led 
to the generation of three air heater concepts to be experimentally 
studied in the second phase of the Air Heater Program. In addition 
a preliminary study of materials suitable to collector manufacture is 
reviewed. Includes bibliography. 161 refs., 17 figs., 14 tabs. 


1420 Heat Storage 


ER ALSO TO CITATION(S) 32558, 32680, 32859, 32862, 32888, 32898, 
32952, 32955, 32956, 32957, 32958, 32959, 32960, 32965, 32966, 32969, 32972, 
32985, 33080, 33185, 33186, 33187, 33268, 33278, 33296, 33297, 33298, 33300, 
33301, 33303, 33311, 33689, 33826, 33933, 33935, 33940, 34170, 34171 


33355 (CEA-CONF—8967) Informations concerning the 
underground storage project at Thiverval Despois, 
J.Y. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. d'Etudes Mecaniques et Thermi- 
ques). Feb 1987. 7p. (in French). (CONF-8702137—1). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88753160/JAW. 

From SFT meeting on thermal storage; Paris, France (4 Feb 
1987). 

Elf-Aquitaine and the CEA (Commissariat a l'Energie Ato- 
mique) have constructed a heat underground storage prototype 
with an operating temperature of 180C and situated at a depth of 
500 meters. A confined groundwater table constituted of a sand bed 
between two lay beds, is the storage medium. The system is com- 
posed of four wells plus an observatory well and will be started 
during 1987. The storage capacity is more than 10GWh. 


33356 (CONF-870903—Vol.1-Absts., pp 2.11.01) Euro- 
pean Solar Storage Testing Group. Dijk, H.A.L. van. (Nij- 
verheidsorganisatie TNO, Delft (Netherlands). Inst. of Ap- 
plied Physics). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


reo (CONF-870903—Vol.1-Absts., pp 2.11.02) Long 
term system performance for a stratified solar storage con- 
tainer. Eldessouky, E.A.E. 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33358 (CONF-870903—Vol.1-Absts., pp 2.11.03) Nu- 
merical simulation of stratification behavior of thermal stor- 
age tanks. Ghaddar, N.; Al-Marafie, A.M.; Shaafal, M.K. 
(College of Engineering and Petroleum, Safat (Kuwait)). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33359 (CONF-870903-—-Vol.1-Absts., pp 2.11.04) Ther- 
mal stratification in hot water storage tanks. Spaulding, W.J,; 
Rush, C.K. (Queen’s Univ., Kingston, Ontario (Canada)). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33360 (CONF-870903—Vol.1-Absts., pp 2.11.12) Simu- 
lation of phase change energy storage for solar space heating, 
D.; Jesch, L.F.; Daheds, L.; Fellague, K. (Birming- 
ham niv. (UK). Solar Energy Lab.). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33361 (CONF-870903—Vol.1-Absts., pp 2.11.15) Ther- 
mal oxidative aging of organic latent-heat thermal 


ita, Hiromi. (Government Industrial Re- 
search Inst., Nagoya (Japan)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


method for assessing the thermal rmance of PCM 
panels. Zemel, A.; Charach, C.; Zarmi, Y. (Ben-Gurion 
Univ. of the Negev, Sede Boger (Israel). Applied Solar Cal- 
culations Unit). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33362 (CONF-870903—Vol.1-Absts., pp 2.11.17) Simple 


33363 (CONF-870903—Vol.1-Absts., pp 2.11. ag Phase 
change storage in solar pipes. Sokolov, M.; Keizman, Y. (Tel 
Aviv Univ. (Israel). t. of Fluid Mechanics and Heat 
Transfer). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33364 (CONF-870903—Vol.1-Absts., pp 2.11.19) Studies 
on the characteristics of solar systems with latent heat stor- 
age. Penchev, A.; Strakov, S.; Stoynov, V. (Technological 
Inst. 'New Energy Sources’, Sofia (Bulgaria)). 1987. NTIS 
rm Sales Only), PC A23. Order Number DE88770209/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33365 een te eal 1-Absts., pp 2.11.20) Exper- 
imental investigation and numerical analysis of a latent heat 
exchanger. Sun Jialin; Rush, C.K. (Queen’s Univ., Kingston, 
Ontario (Canada). Dept. of Mechanical Engineering). 1987. 
NTIS (US Sales Only), A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33366 (CONF-870903—Vol.1-Absts., pp 2.11.21) Poly- 
layered latent thermal storage wall. Penchev, A.; Strakov, S.; 
Stoynov, V.; Zechkov, N.; Lekov, A. (Technological Inst. 
"New Energy Sources’, Sofia (Bulgaria)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society’ international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33367 (CONF-470903-—Vob. 1-Absts., pp 2.12.16) Oper 
ational results of a seasonal heat Giebe, R.; 


storage pro: 
Fisch, N.; Hahne, E. = Univ. oieen F.R.). Inst. 
fuer Thermodynamik d Waermetechnik). 1987. NTIS (Us 
Sales Only), PC AD. A23. Onder Number DE88770209/JAW. 
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From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33368 Satie pp 2.12.22) Eval- 
oun of several configurations of seasonal heat storage in 
ee A.R.; Delft, A.G.E.P. van. (Tech- 
Soke Hot Hogesc 1 Eindhoven (Netherlands). System and 
Control Engineering Group). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33369 (CONF-870903—Vol.2-Absts., pp 8.9.08) Thermal 
analysis of the thermal collector-storage wall. Xiang Zhipin 

Research Inst., Lanzhou (China). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33370 (CONF-870903—Vol.2-Absts., pp 8.9.11) Applica- 
tion study of the phase change storage material of sodium sul- 
fate wg oe ge in passive solar house. Feng Yin 
(Gansu Natural pone Research Inst., Lanzhou (Chay 
1987. NTIS (US Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33371 (CRIE-W—87005) Thermodynamic analysis of 
chemical heat storage system for heat pump. Saikawa, Mi- 
chiyuki; Iwatsubo, Tetsushiro; Hamamatsu, Teruhide. (Cen- 
Oa > ae Inst. of Electric Power Industry, Tokyo 

)). Sep 1987. 24p. (In Japanese). NTIS (US Sales 

y), Me A03. Order Number DE88753121/JAW. 

In order to establish a performance index of chemical heat 
storage, a method of assessment was proposed wherein the action 
principles were adjusted as well as the examples of the application. 
In a chemical heat storage system wherein the exhaust heat at heat 
storage operation and the driving heat source at the exothermic op- 
eration and the compressor power are utilized, the driving force 
cannot be neglected; heat must be assessed not only by quantity but 
also by the temperature level (in other words by both heat and 
power). By examining the flow of enthalpy and the exergy using a 
method of exergy analysis, the characteristics of chemical heat stor- 
age was grasped, and it was found that exergy efficiency could be 
defined in various ways including the above-mentioned exhaust 
heat and the driving heat source. In other words, the definition 
should be made according to each case of the application. (6 figs, 2 
tabs) 


33372 (JSES—8701, pp 2 Study on the practicability 
of viscous stable solar pond. Masao; Nakabe, Moton- 
obu; Matsuoka, Toshi Ma Matsushita, Katsumi. (Kinki Univ., 
Faculty of Science and Tech., Osaka, Japan). Dec 1987. (In 
Japanese). NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, a (3 Dec 1987). 

Employing highly viscous ionizable polyacrylamide aqueous 
solution having high light transmittance, a bag type viscous stable 
solar pond is proposed in which the said polymer solution layers 
are separated by several thin films, and the characteristics were 
studied. The viscous agent is not gelatinized, but fairly viscous even 
in low concentration, providing non-convection heat retaining 
layers with good adiabatic effect and light transmittance. The phys- 
ical properties of the polymer viscous agent were studied, and out- 
door experiment using a small model pond, calculation on one-di- 
mensional model for the evaluation of features, etc. were per- 
formed. The features of the pond obtained by theoretical calcula- 
tion were confirmed by the outdoor experiment. Ultraviolet ray 
and oxidization could be thought of as the cause of viscosity dete- 
rioration of the agent, but it became clear that the deterioration 
could be prevented by preliminary supply of antioxidant, algae in- 
hibitor, etc. and provision of ultraviolet-cut films on the polymer 
layers. Rough costs of the pond were introduced comparing the 
bag types and saline water pond: (7 figs, 1 tab, 8 refs) 
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33373 (JSES—8701, pp vp) Study on thermal character- 
istics of solid heat storage. Sagara, Kazunobu; Nakahara, 
Nobuo. (Mie Univ., Tsu, Japan; Nagoya Univ., Nagoya, 
Japan). Dec 1987. (In Japanese). NTIS (US Sales Only), PC 
A09. Order Number DE88753122/JAW. (CONF-871285—). 
From 13. symposium of Japan Solar Energy Society; 
Suzuka, oo (3 Dec 1987). 
¢ thermal characteristics of solid heat storage were stud- 
ied. Te. ‘Qinesethead solutions for the temperatures of air in the 
vessel and heat storage material and the transient response of the 
heat of storage to the step input of the air temperature were ob- 
tained using a heat transfer model considering the heat loss from 
the vessel and the inner temperature of heat storage material. An 
experiment was made to obtain the parameters of the model such as 
volume thermal conductivity, hv, and the pressure loss in the 
vessel, (d)P. Comparing the experimental result of the transient re- 
sponse of air temperature with the solution from the model, the re- 
lationships of the sectional air-flow with hv and (d)P were ob- 
tained. The length of vessel and (d)P required for storing 90% of 
the heat imputed to the heat storage vessel during a certain time 
were determined for various heat storage materials. These values as 
the function of the sectional air-flow were compared with those of 
river sand with the highest heat storage characteristics. The (d)P of 
the large-sized heat storage material such as brick is extremely 
small and the vessel 1.5 times as long as that for river sand is re- 
quired for showing the same heat capacity depending on the types 
of brick. (8 figs, 1 tab, 3 refs) 


33374 (JSES—8701, pp vp) Effective use of 

heat storage system by physical properties of soil (Part 2). 
Results of basic Nakajima, Yasutaka; Ohashi, 
Kazumasa; Mochizuki, Shintaro; Uchiyama, Tadashi. (Ko- 
gakuin Univ., Tokyo, Japan). Dec 1987. (In Japanese). 
NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

The effective use of underground ‘heat storage system by 
physical properties of soil was investigated. The variation of the 
thermal conductivity of outdoor soil with time is small at every 
depth while the variations of the moisture content, density and spe- 
cific heat of the soil near the land surface with time are relatively 
large. The variations of the physical properties of the soils in both 
panel and pipe vessels with time were within certain ranges accord- 
ing to the depth though those in the pipe vessel were larger than 
those in the panel vessel. The experiment of heat storage, letting 
stand and heart recovery was made in summer. The temperature of 
the outdoor soil is decreased as the depth is increased and the sur- 
face temperature is affected by the ambient temperature, solar radi- 
ation and precipitation. The temperature differences in the storage 
and recovery of heat between the outlet and inlet of the panel 
vessel were 1°C higher than those of the pipe vessel. The heat was 
smoothly storaged and recovered in both vessels. The heat recov- 
ery rates in the panel and pipe vessels were 60 to 70%. The quanti- 
ties of heart remaining in the panel and pipe vessels were 6% and 
33%, respectively, to 100% of the base quantity of heat just after 
the heat storage. The storage and recovery of heat are more effi- 
cient in the panel vessel than in the pipe vessel. (17 figs, 1 tab, 4 
refs) 
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33375 (AU/P—29101982) A detailed study of regions of 
geothermal energy potential in Alberta. Jones, F.W.; Lam, 
H.L.; Tabedh, Bi M.; Yuen, D. (Alberta Univ., Edmonton 
(Canada). Dept. of Physics). 29 Oct 1982. vp. (CE—01300). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 
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The geothermal energy potential of two areas of Alberta, 

Calgary and Hinton, have been studied in detail. Available litholo- 
gical and drill stem test data have been used to identify favourable 
water bearing formations, and estimates of fluid flow rates from 
them have been made. From a knowlede of anticipated water tem- 
peratures based on previous work, heat recovery rates have been 
calculated. It is found -that useful geothermal energy can be recov- 
ered from the deep sediments of both areas. However, because of 
higher temperatures and better flow rates, Hinton is the more 
promising area where temperatures and flow rates are sufficient for 
practical applications. Current work includes a survey of existing 
wells and potential users in the Hinton area, and a specific geother- 
mal energy recovery project in the Hinton area is recommended. 
Well-logging data were used to estimate geothermal gradients 
across Alberta. A general decrease in gradient to the east is appar- 
ent. High gradient areas were identified. Comparison with maps in- 
dicates close correspondence between gradients and topographical 
features; influence of groundwater motion is discussed. 19 refs., 23 
figs., 8 tabs. 
33376 (AU/P—30101981) An investigation of geothermal 
energy resources of Alberta. Jones, F.W.; Lam, H.L.; Nosr, 
T.N. (Alberta Univ., Edmonton (Canada). Dept. of Phys- 
ics). 30 Oct 1981. 70p. (CE—01414). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

By a detailed review and analysis of available data, a number 
of regions within Alberta have been identified where relatively 
high temperature gradients occur and one would therefore expect 
to find water at reasonably high temperatures and favourable 
depths. The main part of the work has been acquisition and proc- 
essing of existing temperature data which have been acquired from 
well exploration company logs. From these temperature data, a 
thermal gradient map for Alberta has been constructed. This map is 
based on gradients from least squares fitted temperaturedepth re- 
gression lines. It is believed, though the technique is a smoothing 
one, that the gradients as indicated by this approach reasonably 
well represent the gradients that occur over the province. In addi- 
tion, during the progress of this project computer programs have 
been developed for management, analysis and display of data and 
results; thermal gradients have been compared with other geologi- 
cal and geophysical parameters; and thermal conductivity measure- 
ment apparatus assembled to begin measurements on core samples 
from Alberta. The work has established the nature of the geother- 
mal gradient over the province and has determined that a number 
of geothermal gradient anomalies exist. Areas of normal geothermal 
gradient from which hot water may be recovered have been delin- 
eated as well as anomalous areas with excellent heat energy pro- 
duction possibilities. More study must be carried out to determine 
the nature of the geothermal anomalies, their structure and size. In 
particular, the anomaly in the Hinton area with a geothermal gradi- 
ent of about 38°Ckm shows great promises. 6 refs., 33 figs., 1 tab. 


1502 Geology And Hydrology Of Geothermal Systems 


33377 (MLMGWE—121981) Hydrogeologic feasibility of 
ground-water source heat pumps for residential applications in 
Ontario. (MLM Ground-Water Engineering (Canada)). Dec 
1981. 6ip. (CE—01181). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The technical feasibility of using ground water as heat 
source in rural residences throughout Ontario can be determined by 
referring to a set of maps drawn separately for northern and south- 
ern Ontario, including ground-water availability in surfacial 
aquifers, availability in bedrock aquifers, and ground water tem- 
peratures. All currently manufactured heat pumps requiring ground 
water warmer than 5°C can be used throughout southern Ontario. 
In the northern part of the province, shallow ground waters are too 
cold, but it is probable that deep-seated waters would be warm 
enough, due to geothermal heat. Bedrock aquifer yields are highly 
variable throughout Ontario. In general, sufficient water is available 
over most of the areas underlain by Paleozoic rocks, although the 
quality may be below the potable water standards. In the Precam- 
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brian Shield, ground water availability is very poor in crystalline 
rocks, but where fractured metasediments are found, yields are ex- 
pected to be adequate for heat pump use. Surfacial aquifer yields 
are highly variable. Good yields are associated with well-sorted 
glacio-fluvial sediments and extensive morainal deposits. Low yields 
are found in areas mantled by ground moraine, or lacustrine or 
marine sediments. Feed waters must be disposed of after use. For 
both conservational and environmental reasons, disposal by small- 
diameter vertical injection into a single aquifer is preferable. In- 
cludes 6 separate maps. 17 refs., 2 figs., 1 tab. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 33385 


33378 (CRIE-U—02) Comprehensive geothermal resource 
detecting technology and its application. Inoue, Daiei. (Cen- 
tral Research Inst. of Electric Power Industry, Tokyo 
Goh bc Al oe 1987. 101p. (in Japanese). NTIS (US Sales 
06. Order Number DE887531 11/JAW. 

neat of geothermal detection are survey of geothermal 
symptoms over the Japanese Islands, selection of districts of de- 
tailed survey, and the selection of well drilling location. Method of 
wide area survey is mainly done from the air. They are the meth- 
ods as Landsat, radar, aerial gravity, magnetism, and radioactivity. 
Study of amount of radiation is done by the aerial heat image, hot 
water quantity of hot springs, and examination of gas discharge 
quantity, etc.. Geological structure is surveyed with surface recon- 
naissance and by various physical detection methods. For the selec- 
tion of the location of the investigation wells, such applicable meth- 
ods from the ground surface as temperature measurement, geologi- 
cal structure, and thermal hysterisis are conducted. The geological 
structure is examined by a geo-chemical detection using gas, mercu- 
ry, and radon which come out to the ground surface, surface re- 
connaissance, and MT method which measure the specific resist- 
ance underground. Thermal hysteresis is to estimate the life of geo- 
thermal activities and contains a method to use fluid inclusions. (76 
figs, 16 tabs, 98 refs) 


33379 | (LA—11176-OBES) Core log: Valles caldera No. 
2A, New Mexico. Starguist, V.L. (Los Alamos National 


Lab., NM (USA)). Jan 1988. Contract W-7405-ENG-36. 
86p. NTIS, PC A05/MF A01; GPO Dep. Order Number 
DE88007156/JAW. 

Scientific core hole VC-2A was drilled into the western 
ring-fracture zone at Sulphur Springs in the Valles caldera, New 
Mexico. VC-2A, the second scientific core hole in the caldera, was 
cored through a faulted and brecciated sequence of intracauldron 
tuffs and volcaniclastic rocks to a depth of 528 m. As of November 
1, 1986, the unequilibrated bottom-hole temperature was 
212{degree}C. The rocks penetrated are intensely altered and host 
sub-ore grade stockwork molybdenite mineralization between 25 
and 125 m. This report contains a detailed core log to aid research- 
ers in their studies of the Valles caldera magma hydrothermal 
system. 3 refs., 2 figs. 


1505 Economic And Financial Aspects 


33380 (ETSU-G—138-P1) Preliminary examination of rig 
rates and of HDR drilling costs. Harrison, R.; Mortimer, 
N.D. gy Technology Div.). 
Dec 1986. 30p. British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

Modelling approaches for the preliminary study of drilling 
rig day rates and of the costs of hot dry rock doublets with depths 
ranging from 3 to 8 kilometres are outlined: It is demonstrated that 
-calculated limits to rig day rates broadly concur with actual rates 
observed in the U.K. drilling market in 1981 and 1985, - simulated 
values of total rig hire times are similar to those actually encoun- 
tered or expected in granite, - estimates of total costs of doublets 
are comparable with those based on existing Camborne wells and 
with the Camborne School of Mines prognosis for a 6 kilometre 
early production doublet. Certain tentative conclusions are put for- 
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ward concerning the variation of doublet costs with depth. It ap- 
pears that the use of dedicated drilling rigs may significantly reduce 
rig day rates.. This could reduce the total cost of doublets by be- 
tween 8 and 11%. 


93381 (ETSU-G—138-P2) HDR drilling costs: revised 
calculations and estimates of accuracy. Minett, S.T.; Mor- 
timer, N.D. ell Lab. Energy Technology 


Div.). Mar 1987. 75 2: British Library Document Supply 
Centre, Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

This second report in the series documents in some detail the 
methods of calculation which formed the basis of preliminary work 
on cost estimation for drilling hot dry rock (HDR) production 
wells. Minor errors which were overlooked previously have been 
corrected and data which was not available earlier in a suitable 
form have been used to revise estimates of HDR drilling costs. 
Simple BASIC computer programmes, written to assist with repeti- 
tive and time-consuming calculations are also described and listed. 
One particular issue raised by the publication of the first report was 
the relative accuracy of the preliminary drilling cost estimates. This 
matter is addressed here by considering the likely errors in the data 
and the propagation of these errors during the process of calculat- 
ing total costs. 
33382 (ETSU-G—138-P3) Preliminary costing of drilling 
HDR wells in concealed Cornish granite. Minett, S.T.; Mor- 
timer, N.D. Harwell Lab. Energy Techno 
Div.). May 1987. 8p. British Library Document Supply 
Centre, Boston Spa, Wetherby, West Yorks. LS23 7BQ. 

ae ces ade Cal toot ee heer in otha 
the cost of drilling deep, deviated wells into Carnmenellis granite 
for the development of hot dry rock (HDR) geothermal energy re- 
sources (Refs 1 and 2). However, part of the granite in Cornwall is 
concealed, or overlain by other rock formations, ee 
slates with bands of sandstone and occasional limestones. Hence, 
reporter ase dpe Sp ome mers Ps 
ploitation of HDR geothermal energy resources in this region to es- 
tablish whether drilling through these overlying rock formations 
will alter the cost of wells significantly. This brief report describes 
an attempt to provide a provisional answer to this particular ques- 
tion. 


33383 (ETSU-G—138-P4) Interim report: phase A. 
[HDR cost modelling]. Minett, S.T.; Mortimer, N.D. 
Harwell Lab. Energy Technology Div.). Sep 
1987. 21p. British Library Pt Supply Centre, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 

The first phase of a programme of work to develop a hot 
dry rock (HDR) drilling cost model has now been completed. An 
initial outline of the proposed model has been formulated and some 
oe ates eee aie aetna etc 
hire time optimisation procedure have been investigated. Certain 
important aspects of this modelling approach have been validated 


alk satheas Wak tieba veges tees Gib wield comaieien of 
HDR wells and estimates of the possible cost of drilling HDR 
doublets in concealed Cornish granite have been derived. 


33384 Ch ae Denes Se Sak Sa ate 
the future. Berger, M.E.; Murphy, H.D. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
10p. (CONF-880477—5). NTIS, PC A02;3; GPO Dep. 
Order Number DE88010909/JAW. 

From DOE program review; San Francisco, 
CA, USA (19 Apr 1988). 

The Hot Rock (HDR) geothermal energy program is a 
renewable energy program that can contribute significantly to the 
nation’s balanced and diversified energy mix. The program was re- 
viewed five times in the past three years. Three of these reviews 
were done by the US Department of Energy (DOE) and a fourth 
was conducted by the National Research Council at the request of 
DOE. In addition, HDR was evaluated in the Energy Research 
Advisory Board’s Solid Earth Sciences Report. Recent economic 
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studies for HDR have been performed by Bechtel National, Inc., 
the Electric Power Research Institute, and the United Kingdom. 
These studies are reviewed in light of recent progress at Fenton 
Hill in reducing drilling costs, and mapping and in identifying drill- 
ing targets. All of the attention focused on HDR has resulted in 
evaluating the way in which HDR fits within the nation’s energy 
mix and in estimating when HDR will contribute to energy securi- 
ty. To establish a framework for evaluating the future of HDR, the 
status and progress of HDR are reviewed and the remaining 
Fenton Hill program is outlined. Recommendations are also made 
for follow-on activities that will lead to achieving full development 
of HDR technologies in the appropriate time frame. 


1508 Geothermal Power Plants 
REFER ALSO TO CITATION(S) 33538 
1509 Geothermal Engineering 


33385 en Monitoring the materials and 
chemistry of a geothermal plant. Shannon, D.W. (Pacific 
Northwest Lab., Richland, WA (USA)). Apr 1988. Contract 
AC06-76RL01830. Tp. (CONF-880477—3). NTIS, PC A02/ 
MF AOl1. Order Number DE88009474/JAW. 

From DOE geothermal program review; San Francisco, 
CA, USA — Apr 1988). 

The components of geothermal brines that cause corrosion 

and scaling problems are reviewed, especially brine pH, CO:, H:S, 
oxygen (from air), silicia, calcium, sulfides, and suspended particu- 
lates. Instrumental methods for on-line measurement are discussed 
to show how to keep costs low by operating a geothermal plant 
from a position of knowledge of what is occurring to the plant ma- 
terials. The US Department of Energy research and development 
program in brine chemistry and on-line instrument development at 
Pacific Northwest Laboratory is discussed along with the strategy 
for commercial availability of new instruments to the geothermal 
industry. 


16 TIDAL AND WAVE POWER 


REFER ALSO TO CITATION(S) 33878 


33386 (DOE/OES—88/1) Ocean, Wave, and Tidal 
Energy Systems: Current abstracts. Smith, L.; Lane, D.W. 
(eds.). rugs Office of Scientific and Technical Informa- 
tion, Oak Ridge, TN). Jan-Feb 1988. 7p. NTIS, PC A02/ 
MF AOi;1. Order Number DE88008299/JAW. 

Ocean, Wave, and Tidal Energy Systems (OES) announces 
on a bimonthly basis the current worldwide information available 
on all aspects of ocean thermal energy conversion systems based on 
exploitation of the temperature difference between the surface 
water and ocean depth. All aspects of salinity gradient power sys- 
tems based on extracting energy from mixing fresh water with sea- 
water are included, along with information on wave and tidal 
power. This publication contains the abstracts of DOE reports, 
journal articles, conference papers, patents, theses, and monographs 
added to the Energy Data Base (EDB) during the past two months. 
Also included are US information obtained through acquisition pro- 
grams or interagency agreements and international information ob- 
tained through the International Energy Agency's Energy Technol- 
ogy Data Exchange or government-to-government agreements. 


33387 (NRC/ME—LTRHY82) An evaluation of the 
energy of wind generated water waves in the coastal areas of 
Combe (National Research Council of Canada, Ottawa, 
Ontario. Div. of Mechanical Engineering). Sep 1980. vp. 
(CE—01154). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 
Wave records that cover approximately 60 data years 
the coastal regions of Canada were obtained and ana- 
lyzed. For this study, the bulk of which consists of tabular and 
graphic data, the energy flux associated with each wave record was 
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calculated from the spectral estimates to permit a relatively com- 
plete analysis of the average energy flux, as well as the total energy 
available at the wave recorder locations. For selected stations, a 
number of analyses were undertaken to demonstrate the frequencies 
of exceedance of levels of energy flux, the total energy that is theo- 
retically recoverable, the persistence of levels of energy flux, and 
the average continuous duration of energy flux. With respect to 
possible applications of wave energy recovery devices, analyses 
were undertaken to demonstrate the loss of recoverable energy as a 
function of the characteristic wave height, the wave steepness and 
the peak period. A wind-wave hindcast analysis was undertaken for 
three selected locations. This hindcast data were used to demon- 
strate the directional distribution of waves, the reduced level of 
energy flux in shallow water, and the long term variation in annual 
energy flux values. 7 refs., 108 figs., 45 tabs. 


33388 (PW—NRCLTRHYS53) Estimates of the power of 
wind-generated water waves at some Canadian coastal loca- 
tions. Baird, W.F.; Mogridge, G.R. (Public Works Canada, 
Ottawa, Ontario; National Research Council of Canada, 
Ottawa, Ontario. Div. of Mechanical Engineering). 10 Aug 
1976. 23p. (CE—01336). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Using wave data measured with a Waverider accelerometer 
buoy at three locations on the Canadian coastline, estimates have 
been made of the available power of the wind generated waves. 
The data was obtained off Tofino, British Columbia, Western Head, 
Nova Scotia and Logy Bay, Newfoundland. The largest value of 
annual average wave power, estimated from four years of data, was 
obtained on the Pacific coast off Tofino and was found to be 35.1 
kW/m width of wave crest. However, a significant variation in the 
average power was found from month to month. Estimates were 
made of the efficiency of a machine to extract the energy from 
ocean waves, and the efficiencies of conversion to electrical power 
and its transmission to shore. Overall efficiency estimated off 
Tofino was 34% resulting in 12.0 kW/m for the average electrical 
power available. 7 refs., 6 figs., 3 tabs. 


1608 Wave Energy Converters 


33389 (ETSU-WV—163-Pt.1) Investigation into a hy- 


Lab. Energy Technology Div.). Dec 1585. 172p. British Li- 
brary Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

A report is given on a study to examine the use of a hydrau- 
lic system as part of a wave energy conversion device. It examines 
various types of pump and concludes that the design proposed by 
the wave energy convertor team is the preferred option. A four 
phase development programme is proposed with estimates of the 
cost and time of each phase. 


33390 (ETSU-WV—1512-Pt.3A) Fourth year report on 
Edinburgh Wave Power Project ‘studies of mechanisms for 
extracting power from sea waves’. Vol. 1 of 3. Jeffrey, D.C.; 

Keller, Gi: } Mollison, D.; Richmond, D.J.E.; Salter, S.H.; 

Taylor, J. RM; Young, LA. (UKAEA Harwe' i Lab. 
Energy Technology Div.). Jul 1978. 151p. British Library 
Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

A progress report is given on the research and development 
programme into the wave energy converters known as ducks. The 
behaviour of the duck mountings has been explored as a function of 
their compliance. The building and use of a wide tank for testing 
models in random seas are reported. Milestones for future work are 
suggested. 


33391 (ETSU-WV—1518-Pt.6) Tests on a device for ex- 
tracting wave power. Every, M.J.; Priddin, K.G.; Prosser, 
M.J. (BHRA Fluid Engineering "Centre, Cranfield (UK): 
UKAEA Harwell Lab. Energy Technology Div.). Oct 
1977. 63p. British Library Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 
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Results are presented of tests designed to give a better meas- 
ure of the useful power from a resonant oscillating water column. 
The effects of damping, wave power and frequency upon the effi- 
ciency of the device as an energy absorber are presented. The 
effect of irregular waves was also investigated. Finally it is shown 
that there may be no loss of efficiency due to flow interference 
when these devices are near each other. 


(ETSU-WV—1534-Pt.1) Nature conservation im- 
plications of sting wave energy converters off the Outer Heb 
rides. Probert, P.K.; Mitchell, R. (UKAEA Harwell Lab. 
Ener; Technology Div.). Feb 1979. 51p. (NCC-CST-N— 
15). British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

The natural history of the Outer Hebrides and the impor- 
tance of habitat conservation in an area of outstanding ecological 
significance, are outlined. Wave power devices currently under 
consideration for the area fall into two main groups, offshore float- 
ing converters and inshore seabed mounted converters. The latter 
are more likely to give rise to undesirable changes of inshore 
marine environment and the associated shore communities. In- 
creased human activity onshore could be associated with the con- 
struction of sea bed sites, with electrical power transmission and 
with possible industrial developments. The impact of this upon the 
ecologically unique and fragile machair in particular, and upon the 
traditional pattern of human settlement, is considered. Unless care- 
fully controlled, it is concluded that major developments associated 
with a wave power industry could result in irreparable environmen- 
tal and social changes, many of which could be considered harmful. 


33393 (ETSU-WV—1551-Pt.59) Engineering development 
of the Lancaster Flexible Bag. Final report - September 1982, 
(UKAEA Harwell Lab. Energy Technology: Div.). Sep 
1982. 91p. British Library Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. LS23 7BQ. 

A design report is given for the wave energy converter 
device known as the Lancaster Flexible Bag. The reference design 
is 250 metres long and gives a total rating of 8 MW based on the 46 
selected South Uist spectra. The annual average output is predicted 
to be 1.43 MW with a final cost of delivered energy of 9.3 p/Khr. 


33304 (ETSU-WV—1582-Pt.3) Study approach to correc- 
Lancaster 


tive maintenance for the Airbag. Edwards, W.G,; 
Harmsworth, B. (Easams Ltd., Camberley (UK)). Nov 1980. 
1lp. British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks. LS23 7BQ. 

A more detailed discussion of the study approach to repair 
of the Lancaster Airbag device is presented and use of the NEL 
Oscillating Water Column (1978 reference design) to highlight the 
comparative aspects of reliability of open and closed air circuit de- 
vices is considered. The background figures for the results are 
given and the number of crews, helicopters and ships required by 
the repair operation are derived. The estimation of failure rates of 
wave energy system components which are novel in either design 
or application is discussed, and the consequences of the study ap- 
proach on the mechanics of the repair operation are reported. 


33395 (FO—8004) Conversion of wave energy to electri- 
cal power. Hale M.E. (Fathom Oceanology Ltd. (Canada)). 
ae 1980. vp. (CE—01140). CANMET/TID, Energy, 

Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The purpose was to provide an in-depth description of the 
WEGEPOWER wave energy scheme, which has the technical ca- 
pability to convert low-potential wave energy into a high-potential 
hydro-electric power source. Regardless of wave height, it will de- 
liver sea water to an on-shore turbine generator station at a pres- 
sure equivalent to that developed by a waterfall ten times the 
height of Niagara Falls. The water volume, however, will be a 
function of wave height and the size of the energy-producing array. 
An important aspect of the technical approach is that no radical 
new technology is required. The wave harnessing devices are mod- 
ular, to take advantage of the economy of mass production compo- 
nent manufacture. Furthermore the modular approach results in ex- 
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ceptionally high redundancey and resistance to breakdown due to 
storms. A discussion and proposed statement of work is presented 
for a preliminary test phase and in-depth economic study. 


(NRC/ME—LTRHY74) A review of wave power 
A Mogridge, G.R. (National Research Council of 
Canada, Ottawa, Ontario. Div. of Mechanical Engineering). 
Jan 1988. 103p. (CE—01344). CANMET/TID, Energy, 
Mines and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This review of wave power technology includes descriptions 
ell mene ne flr aire ae aby ee lg eo 
rizes modern research efforts in the United Kindom, U.S.A., Japan, 
Norway, Finland, West Germany and Canada. The design prob- 
lems associated with wave energy extraction devices are outlined 
together with the requirements for a practical and economical 
device. A brief survey of wave energy resources is included with a 
discussion on methods of calculating the power of ocean waves. Fi- 


sources on the same large scale as being proposed in other coun- 
tries. 303 refs., 15 figs. 


33397 (YR—2735/81) Reliability assessment of the Lan- 
GAD Ltd. Glmetw (ORT UKAEA Hariell Lab. Eacgy 
ARD Litd., G ); UKAEA Harwell Lab. Energy 
Technology Div. 1987. so (ETSU-WV—1581-Pt.1). Brit- 
ish Library Document 3 Be Centre, Boston Spa, Weth- 
erby, West Yorks. LS23 

commissioned by Wavepower Ltd., Southampton 
GB). 
e Y Was adiaat deities corrective maintenance require- 
ments and limited considerations of safety; of the power generating 
plant on the Lancaster flexible bag device are examined. The prin- 
ciple conclusion is that in addition to a corrective maintenance 
strategy identical to that adopted for other studies of wave energy 
devices, a modified strategy which results in an increased average 
annual power output albeit with increased maintenance effort, 
should be considered for evaluation. Limited Safety considerations 
are also discussed with respect to device, power generating plant 
and personnel. A recommendation is made that the need for device 
exchanges should be reviewed when testing of novel items provides 
further information on likely failure rates. 


17 WIND ENERGY 
REFER ALSO TO CITATION(S) 32478, 33837, 33845, 33846, 33847, 33878 


33398 (CONF-870903—Vol.1-Absts., 
search and demonstration ——— for energy technolo- 
gy in the Federal Republic of Germany. Stahl, W.; Stump, N. 
(Bundesministerium fuer Forschung und Technologie, eon 
(Germany, F.R.); Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektlei ae Biologie, Oekologie, Ener- 
Bie). 1987. NTIS aa Sales Only), PC A23. Order Number 
E88770209/JAW 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


3.W1.01) Re- 


33399 (CONF-870903—Vol. ees sia 3.3.10) Wind 
turbine world market: An overview F. (STADIA, 
Inc., Great Falls, VA (USA) Wi Wind De Data Conert 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From international Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33400 (CRIE-T—86083) Water-cooling ae high 


Sakuma, ‘asuo, ; Fukada, Tomohisa. 
ae Research Inst. of Bleu nn Industry, is Sake 
es 


(apan)). Aug 1987. NTIS 
y), PC A03. Sole Nimber D 875 SOeAW. 
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In an effort to improve the accuracy of analytical evaluation 
of temperature and heat stress distributions in a gas turbine blade 
and to provide data required for basic design of a water-cooling 
system, theoretical analysis and tests of transfer performance are 
made taking into account the effects of the secondary flow in a ro- 
tating duplex pipe on the cooling performance. Results obtained are 
used to investigate the effects of the pipe diameter ratio on the heat 
transfer coefficient. The influence of rotation and structural factors 
on the flow in a siphon pip is studied. It is shown that the flow is in 
the laminar state at a rotation speed of 300-1, 800 rpm and heat 
flow rate of 10‘ to 2 x 10°W/m2 The secondary flow is generated 
by the Coriolis force, leading to drift of the flow in the passage. 
Natural and forced convections coexist in a pipe of a small diame- 
ter ratio. The heat transfer coefficient is examined in relation to the 
flow condition, secondary ratio and diameter ratio. Heat transfer 
equations are derived which apply to cases with or without a sec- 
ondary flow. Equations are also given which serve to determine the 
rotational and structural conditions affecting the transition range of 
the secondary flow. (22 figs, 2 tabs, 21 refs) 


33401 (CRIE-T—86095) Wind tunnel study of atmospher- 
ic diffusion in unstable stratified boundary layer (Part 2). 
Characteristic scale and diffusion. Sada, Koichi; 


Kakishima, 
Shinji; Ichikawa, Yoichi. (Central Research Inst. of Electric 
Power Ind , Tokyo (Japan)). ane - 23p. (In Japa- 
nese). NTIS JS Sales Only), PC . Order Number 
DE88753109/JAW. 

In pursuit of clarifying turbulence statistics related with dif- 
fusion, a study on changes in characteristic scales in an air flow 
shifting from the neutral state to an unstable state in order to deter- 
mine these characteristic scales and to determine the relations with 
the scales and diffusion processes in a wind tunnel. The vertical 
plume spread in the unstable state under the flat land condition is 
found to correspond to that in a semi-unstable state in the atmos- 
phere. Measurements are made of tracer diffusion and speed dis- 
turbance under air flow conditions. It is shown that lateral plume 
spread distributions in the wind tunnel under neutral and unstable 
condition almost agree with each other when the characteristic 
scales are used for normalization. The characteristic scale shows a 
value 4-14 time as much as the time scale in the wind tunnel. This 
relation is also observed in the atmosphere. (12 figs, 3 tabs, 10 refs) 


33402 (DOE/WET—88/1) Wind Energy Technology: 


tary fe gy, Washington, 
DO). Jan-Feb 1988. 25p. NTIS, PC A03/MF A01;1; GPO 
Dep. Order Number D 8008292/JAW. 
Wind Energy Technology: Generating Power from the 
Wind (WET) announces on a bimonthly basis the current world- 
wide information available on wind turbine concepts ard design, in- 


project planning and esheets legal-institutional implica- 
of wind energy conversion systems; and environmental as- 
of wind turbines. This publication contains the abstracts of 
reports, journal articles, conference papers, patents, theses, 
monographs added to the Energy Data Base (EDB). 


ae 


(RAL—87-108) Wind energy at Rutherford Apple- 
Laboratory. Bass, J.H.; White, J.T. (Rutherford Apple- 
, Chilton (UK)). "Jan 1988. 27p. NTIS (US Sales 
'y), PC A03/MF A0Ol1. Order Number DE88753355/ 


gee 
b 


The UK has been slow to recognise the potential of wind 
energy, but in the last few years several of the UK companies in- 


and clean renewable resource. The RAL wind turbine test site, and 
projects covering wind energy integration into the UK electricity 
grid, meso-scale integration based on the Shetland grid, autono- 
mous wind/diesel systems, wind climatology, optimization of small 
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wind turbine generators and the The Imperial College Wind Tur- 
bine are described. 


33404 (SEC—1985) Potential for megawatt scale wind 
power plants in electrical utility system. (Slater Energy Con- 
sultants, Inc. (Canada)). 1985. 37p. (CE—01131). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The purposes were to estimate the economic potential for 
megawatt scale wind turbine generators (WTGs) in Canada’s elec- 
tric utilites to the year 2020, and identify issues and activities 
having a bearing on the realization of this potential. The total Ca- 
nadian potential for the economic employment of WTGs was esti- 
mated at 6000 MW in 2000 and 17000 MW by 2020. These WTGs 
would be sited in the Atlantic provinces, Quebec, and the prairies. 
The study included the evaluation of WTGs’ value in projected 
future systems, consisting of full probabilistic modeling of the be- 
havior of utilities loads and generation resources with the addition 
of various capacities of WTGs. Two North American WTGs under 
development were chosen for the study: the Hamilton Standard 
downwind horizontal axis machine and a Canadian Darrieus ma- 
chine. The study also included a literaure analysis literature of po- 
tential problem areas, and the testing of utility attitudes towards 
WTGs using a perception survey. The survey showed that, at the 
time, the potential for WTGs was not appreciated. It was conclud- 
ed that the detailed assumptions used in the evaluations produced 
conservative estimates of the worth of wind generation, and that 
much relies on the realization of cost estimates under production 
conditions which are about two and a half times lower than on/off 
cost estimates. Development of a Canadian vertical-axis turbine was 
recommended, and wind prospecting should be undertaken to im- 
prove knowlege of wind resources. 14 figs. 8 tabs. 


1701 Availability (climatology) 
REFER ALSO TO CITATION(S) 32523, 33414, 33435, 33442 


33405 (CONF-870903—Vol.2-Absts., pp 9.2.18) Fre- 
quency analysis of wind speed at Masirah Sultanate of Oman 
- a case study. Jagadeesh, A. (Society of Science for the 
People, Nellore (India)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33406 (CONF-870903—Vol.2-Absts., pp 9.2.20) On the 
accuracy of the Weibull parameters in icting frequency 
and duration curves of ground wind. Proverbio, E.; Quesada, 
V. (Istituto di Astronomia e Fisica Superiore, Cagliari 
(Italy); Stazione Astronomica, Cagliari (Italy)). 1987. NTIS 
ee Only), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


1704 Economics 


33407 (CONF-870903—Vol.1-Absts., pp 3.1.04) Nomo- 
gram for estimating capacity factors of wind turbines using 
site and machine characteristics. El-Mallah, A.; Soltan, A.M. 
(National Research Centre, Cairo (Egypt)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33408 (CONF-870903—Vol.1-Absts., pp 3.3.06) Strategy 
for selection of wind turbine generators suitable for various 
wind regimes - a practical Satpathy, R.K. (Orissa 
Renewable Energy Development Agency, Bhubaneswar 
(India)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





ERA-13/15 / 4498 


33409 (CONF-870903—Vol.1-Absts., pp 3.3.12) Econo- 
my of wind energy converters. Selzer. (Messerschmitt-Boel- 
kow-Blohm G.m.b.H., Delmenhorst (Germany, F.R.). Aus- 
senstelle Hoykenkamp). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


1705 Environmental Aspects 
REFER ALSO TO CITATION(S) 33772 


33410 (SERI/TR—217-3036) The MOD-2 wind turbine: 
Aeroacoustical noise sources, emissions, and potential impact. 
Kelley, N.D.; McKenna, H.E.; Jacobs, E.W.; Hemphill, 
R.R.; Birkenheuer, N.J. (Solar Energy Research inet, 
Golden, CO (USA)). Jan 1988. Contract AC02-83CH10093. 
212p. NTIS, PC Al0/MF A01;1; GPO Dep. Order Number 
DE88001132/JAW. 

This report summarizes research into characteristics of 
acoustic noise emissions of the DOE/NASA MOD-2 wind turbine. 
The results of this study showed that the MOD-2 noise levels are 
well below annoyance thresholds within residential structures a kil- 
ometer or more from the turbine rotor. It was also found that the 
inflow turbulent structure has a major influence on the level and 
characteristics of the low-frequency-range (2-160 Hz) acoustic emis- 
sions which, in turn, have implications for the associated structural 
response of the rotor assembly. The high-frequency-range (A- 
weighted) levels were found to vary primarily with the mean hub- 
height wind speed. The rotor inflow turbulence characteristics at 
the Goodnoe Hills site were found to be controlled almost entirely 
by the diurnal variation in the vertical stability of the first 100 m of 
the atmospheric boundary layer. 26 refs., 146 figs., 28 tabs. 
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REFER ALSO TO CITATION(S) 32772, 3278i, 32782, 32783, 32784, 32787, 
32849, 33107, 33405, 33804, 33830, 33831, 33832, 33833, 33834 ~ 


33411 (ABAXES—031982) Alberta delta-blade wind tur- 
bine prototype development. Stage 1 preliminary design and 
market assessment. (ABAX Energy Services Ltd., Cal 
Alberta (Canada)). Mar 1982. 11lp. (CE—01305) 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This report describes the preliminary design of the Alberta 
Delta-Blade Wind Turbine, its potential for application in southern 
Alberta and its technical and economic viability. Extensive analysis 
of wind energy in southern Alberta, shows the area to be suitable 
for development of wind energy. Wind in southern Alberta, also 
have a high degree of reliability and storage requirements for con- 
tinuous energy supply are within the limits of practicality. The 
Delta turbine, combined with variable capacity pumping, is able to 
operate at peak efficiency throughout the range of wind speeds, 
which accounts for its capture of about twice as much of the avail- 
able wind energy and its consequent greater outputs per unit of 
size. The components of the Delta turbine and pump are capable of 
manufacture in Alberta from readily available steel. Operating 
stresses can be kept within allowable limits for indefinite system 
life, and design for reliability, long life and survival in gusts to 160 
mph is feasible. The study of existing and potential pumping instal- 
lations identified eleven categories of water pumping uses for 
which the Delta turbine appears suitable in combination with ap- 
propriate storage. The most effective applications are for the im- 
provement and expansion of irrigation and for hydro power genera- 
tion. The preliminary analysis shows the Delta turbine system de- 
scribed to be clearly economic compared to other conventional 
energy alternatives. Provided the Delta turbine system can be read- 
ily demonstrated to service water use demands, its economic attrac- 
tiveness will ensure its marketablility. Included are 7 folded blue- 
prints. 78 refs., 23 figs., 9 tabs. 
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33412 (CONF-870903— Vol. 1-Absts., 'W1.03) Es- 
sential system features of horizontal axis sis WECS. Hs Hau, E.; 
Kleinkauf, W. (M.A.N. Technolo .m.b.H., Muenchen 
(Germany, F.R.); Kassel Univ. etetsbehdes (Ger- 
many, FR). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33413 (CONF-870903—Vol.1-Absts., pp 3.W2.01) Five 
years of operational experience with two large WECS in 
Sweden. S.; Olsson, G.; Moeller, L.; Svenkvist, 
P.; Swenzen, P. (Statens Energiverk, Stockholm (Sweden); 
Sydkraft AB, Malmoe (Sweden); Karlskronavarvet AB, 
Karlskrona (Sweden); Nohab KMW Turbin AB, Kristine- 
ham (Sweden); Statens  Vattenfallsverk, Vaellingby 
(Sweden)). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33414 (CONF-870903— Vol. ae pp 3.1.01) Wind 
energy assessment and utilization in Egypt. El-Bassyouni, 
K.M. (New and Renewable Energy Development and Utili- 
zation Authority, Cairo (Egypt)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33415 (CONF-870903—Vol.1-Absts., pp 3.1.02) Assess- 
ment of wind energy for Bahrain, Al-Baharna, N.S. Feregh, 
G.M. (Bahrain Uni . 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33416 (CONF-870903—-Vol.1-Absts., pp 3.1.03) Micros- 
cale flow variations over the South Fremantle wind turbine 
test site. Dear, S.J.; Steketee, M.F.; Lyons, T.J. (Murdoch 
Univ. (Australia)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33417 (CONF-870903—Vol.1-Absts., pp 3.1.05) oa 
ative evaluation of aerodynamic design alternatives of a pro- 
peller-type wind turbine. Hassanein, A.M.A. (Cairo Univ. 
(Egypt). Dept. of Aeronautics; McGill Univ., Montreal, 
Quebec (Canada). Brace Research Inst.). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33418 (CONF-870903—Vol.1-Absts., pp 3.1.06) Optimal 
blade shape of a wind turbine. Pilic-Rabada, L; Jelavic, M. 
(Split Univ. (Yugoslavia). Faculty of Electrical, Mechanical 
and Marine Engineering). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33419 (CONF-870903—Vol.1-Absts., pp 3.1 ay! — 
of Savonius rotor with improved vane configuration for 
C/sub P/ overcoming null-effect. Rao, P.N. Cawahertal 
Nehru Technological Univ., Kakinada (India). Coll. of En- 
gineering). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33420 (CONF-870903— Vol. 1-Absts., eoaee Analysis 
of operation data from the DFVLR 100 turbine. Boeh- 
nisch, H.; Molly, J.P.; Seifert, H. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt eV. 
(DFVLR), Stuttgart (Germany, F.R.)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33421 (CONF-870903—V ol. 1-Absts., 3.2.02) 
GROWIAN test program wind direction and WEC yawing. 
Besel, G.; Koerber, F. (M.A.N. Technologie G. ee H., 
Muenchen (Germany, F.R.)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33422 (CONF-870903—Vol.1-Absts., pp 3.2.03) Design, 
fabrication, installation and operation of project EOLE. Qur- 
aeshi, S. a ae Lavalin, Inc., Montreal, Quebec 
(Canada)). 1987. S (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33423 (CONF-870903—Vol.1-Absts., pp 3.2.04) Experi- 
mental-fatigue for the EOLE wmultimegawatt 
VAWTG. Benjannet, H.; Penna, P.J. (Shawinigan Lavalin, 
Montreal, Quebec (Canada); National Research Coun- 
cil of Canada, Montreal, Quebec). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33424 (CONF-870903—Vol.1-Absts., pp 3.2.05) Oper- 
ational study of a Darrieus wind turbine generator for appli- 
cation demonstration. Wang Chengxu. (Tsinghua Univ., 
Beijing (China). Dept. of Electrical Engineering). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


= (CONF-870903—Vol.1-Absts., pp 3.2.07) Design 
and construction of a low power aerogenerator. Carter, S.F.; 

Pinilla, A.; Balmaceda, J.; Torrez, R. (Universidad del La 
Frontera, Temuco (Chile); Universidad de los Andes, 
Bogota (Colombia)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33426 (CONF-870903—Vol.1-Absts., pp 3.2.08) Solar 
- the prototype in Spain - prospects for the future. 
Schlaich, J.; Wensierski, P. (Schlaich und Partner, Bera- 
tende Ingenieure im Bauwesen, Stuttgart (Germany, F.R.)). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33427 (CONF-870903—Vol.1-Absts., pp 3.2.10) KANO- 
ROTOR-30 kW: Design, construction and fatigue analysis of 
a 4-bladed horizontal-axis wind turbine after nearly one year 
of operation. Luehrs, M. (Kaehler Maschinenbau G.m.b.H., 
Norderheistedt (Germany, F.R.)). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33428 (CONF-870903—Vol.1-Absts., pp 3.3.04) Water 
pumping using isolated electrical wind energy ———— 
system. Ta’ani, R. (Royal Scientific Society, 
(Jordan). Section Wind Energy). 1987. NTIS (US Sales Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33429 (CONF-870903—Vol.1-Absts., pp oe Pilot 
scheme using wind energy for watering animals in Libya. 
Muntasser, M.A. (Al-Fateh Univ., —— (Libya). Ref 
of Engineering). 1987. NTIS (US Sales Only), PC 
Order Number DE88770209/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33430 (CONF-870903—Vol.1-Absts., pp 3.3.11) MON- 
OPTEROS 15 WIND-REVOS winddriven seawater desalina- 
tion unit. Huppmann, G. (Messerschmitt-Boelkow-Blohm 
G.m.b.H., Muenchen (Germany, F.R.)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33431 (CONF-870903—Vol.2-Absts., pp 6.W1.03) De- 
of windpumping in Kenya - a personal experience. 
Harries, M. 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33432 (CONF-870903—Vol.2-Absts., pp 6.1.05) Feasibil- 
ity of using wind pumps in Sudan. Siddig, M.H. (Khartoum 
Univ. (Sudan). Faculty of Engineering). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33433 et cee eae 2-Absts., pp 6.9.15) Evalua- 
tion of performance of wind farms in India. Jagadeesh, A. 
(Society of Science for the People, Nellore (India)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 5 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33434 (CONF-870903—Vol.2-Absts., pp 8.2.08) Wind 
towers for passive ventilation cooling in hot-arid regions. Al- 
Megren, K.A.; Arch, D. (King Saud Univ., Riyadh (Saudi 
Arabia). School of Architecture and Urban Planning). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


wind speed statistics of three 

with special regard to wind energy. Uyar, T.; Figlali, A.; 
Yazar, A.; Erdalli, Y. (Turkiye Bilimsel ve Teknik Aras- 
tirma Kurumu, Gebze. Mechanical and Engineering Dept.). 


1987. NTIS (US Sales Only), PC A99. Order Swamber 
DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33435 (CONF-870903—Vol.2-Absts., pp 9.2.19) a of 
Turkish meteorological stations 


(EMR—15051983) Study of the Canadian wind 

aie Cm: (Department of Energy, Mines and Re- 

sources, Ottawa, Ontario (Canada)). 15 Mar 1983. 128p. 

(CE—01238). CANMET/TID, gy, Mines and Re- 

sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report has been prepared to provide details of the size, 
nature and scope of the wind energy industry in Canada as of early 
1983. The contents of this report include an introduction to the 
wind energy industry, data sheets on members of the industry, a 
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geographical breakdown of the industry, a list of individuals and a 
summary of the state of the industry and its prospects in the short 
term (three years) and the long term (10 years). The data sheets 
contain organization addresses, contact names and telephone num- 
bers, number of employees concerned with wind energy, annual 
sales where applicable and summaries of past and current activities 
in the field. Sales and employee information is presented only when 
available, and in many cases has not been disclosed due to its pro- 
prietary nature. 


33437 (FRNC-TH—3107) Maximum power point track- 
ing of a microprocessor - controlled wind turbine. Kraif, C. 
(Mon -1 Univ., 34 (France)). 1984. 158p. (dn 
French). NTIS (US Sales Only), PC A08. Order Number 
DE88753153/JAW. 

A wind turbine adaptative control has been designed and op- 
timized. The horizontal axis wind turbine and its mechanical regula- 
tion device is first described. An impedance matching is shown to 
be necessary and is obtained with a direct-direct static convertissor. 
The converter is controlled in a way that the maximum charge is 
transmitted from the generator at every momeni and whatever the 
wind speed is. A transistorized buck transformer chopper is chosen. 
Experimental tests are described. 


33438 (JSES—8701, pp vp) Possibility of wind power 
oe: in islands estimated . improved Weibull distribution. 
agai, Hiroshi; Shinoda, Nikichi. (Nihon Univ., Tokyo, 

od Dec 1987. (In Japanese). NTIS (US Sales Only), PC 

. Order Number DE88753122/JAW. (CONF-871285—). 
From 13. symposium of Japan Solar Energy Society; 
Suzuka, ogee (3 Dec 1987). 
In determining a wind-state curve which is useful as basic 

data for wind power utilization, conventionally the Weibull distri- 
bution is used as a model for wind-velocity frequency. However, it 
has been revealed that estimation by this model is inferior in good- 
ness-of-fit. Based on the estimation result on about 600 cases, an im- 
proved Weibull distribution and estimation method for its param- 
eters have been . Based on the wind-velocity data by 
AMeDAS (meteorological satellite) for about 10 years, the estima- 
tion of wind power generation energy by imaginary 100 kW far- 
driven generators installed on the 48 observation sites was made to 
complete mapping. The sites where high year wind power genera- 
tion energy was obtained was Rebun island and Yagishiri island in 
Hokkaido, Oshima, Niijima and Hachijojima in the Izu islands, Tan- 
egashima, Okinoerabu island, Okinawa, Tokajiki island and Yona- 
kuni island in the South-West islands, in all the sites, year average 
wind speed was high. In the sites on the Japanese Sea side, relative- 
ly low wind power generation energy was estimated. (8 figs, 6 refs) 


33439 (NRC—TMWE004) Preliminary study to compare 
Darrieus wind turbine systems with — alternators to 
systems with direct-driven alternators and static frequency 
converters. Whiteley, E. (National Research Council of 
Canada, Ottawa, Ontario). Nov 1980. vp. (CE—01240). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This is a preliminary study on the use of static frequency 
converters for connecting wind-turbine-driven alternators to a 60 
Hz electric power grid. A gear-driven and a direct-driven alterna- 
tor system were compared in eleven specific power ratings from 10 
kW to 10 MW. For each rating, changes in cost, efficiency, size, 
weight, etc., were traced for each major component, their sum pro- 
viding overall system values. Data were obtained from manufactur- 
ers and from published literature. The $/kW for each component 
and the eleven specific power levels were worked out and the fol- 
lowing results were noted. Around 10 kW, the picture is ambigu- 
ous. From around 100 kW to 1MW, the geared-alternator system 
seems to be more economical. Above 1 MW, the direct-drive 
system with converter becomes economically competitive; at 10 
MW, more economical than the geared system. The vertical-axis 
Darrieus wind-turbine used in these systems generates more kWh 
for a given turbine size if it can operate at variable speed instead of 
being constrained to a constant speed. In terms of kW losses for the 
system components at various power levels and per unit loads, it 
was found that at rated load the two systems have comparable 
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losses within the uncertainty range inherent in the use of typical 
figures. At less than rated load, the direct-drive system has signifi- 
cantly lower losses; at light loads, the direct-drive system is even 
more efficient. The results indicate that static frequency converters 
are likely, in the near future, to be technically and economically 
feasible alternatives to gear-boxes and are worth detailed study. 23 
refs., 16 figs., 28 tabs. 


33440 (NRC/E—TMWE006) Measurements on the Mag- 
dalen Islands VAWT and future projects. Templin, R.J.; 
R.S. (National Research Council of Canada, Ottawa, 

Ontario. Div. of eee 6 Oct 1981. vp. (CONF-811043— 
). CANMET/TID, Energy, Mines Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN 
per page, $3.40 CAN minimum. 

rom 5. biennial wind energy conference and workshop; 


Washington DC, USA (5 Oct => 
rebuilt rotor of the kW Magdalen Islands VAWT 


was installed in 1979 and has been operating at its design speed 
(36.6 rpm) for about one year. Agreement between measured and 
theoretical performance is generally good except that maximum 
power may exceed theoretical predictions. Measurements of drive 
train losses, torque and power ripple, and rotor stresses are dis- 
cussed. Although peak-to-peak cyclic stress levels are low in rela- 
tion to fatigue life limits, spectral analysis of stress data indicates 
that the 3-per-rev component is amplified by near-resonance with 
the first butterfly blade mode. This resonance was subsequently de- 
coupled by a damped connection between the blade struts and the 
central column. The major future project in the Canadian program 
is the design, construction and testing of a megwatt-scale VAWT in 
cooperation with Hydro Quebec. Preliminary desigh details of this 
turbine, known as Project Aeolus are briefly described. 5 refs., 9 
figs. “ 


33441 (NRC/E—-TMWE019) Some current activities in 
the Canadian wind energy program. Chappell, M.S. (National 
Research Council of Ottawa, Ontario. Div. of 
Energy). Apr 1984. 43p. (CE—01398; CONF-8310451—). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

From American Wind Energy Association national confer- 
ence; Ottawa, Canada (19 Oct 1983). 

The Canadian wind energy research and development pro- 
gram emphasizes development of Darrieus vertical axis wind tru- 
bines (VAWT) for medium and large-scale electrical generation ap- 
plications. Additional activities include resource assessment, cre- 
ation of design, safety, performance testing, and utility interconnec- 
tion standards, development and testing of wind energy conversion 
systems for electrical and pumping applications, and design/evalua- 
tion of a 4 MW Darrieus prototype in conjuction with Hydro- 
Quebec. This paper reviews the results of approximately 25,000 h 
of field operation by five 50 kW grid-coupled VAWTs. Also, the 
paper presents a potpourri of effect on stall limited performance 
prediction, preliminary results from the 50/100 kW wind/diesel 
hybrid powerplant, plans for comparative tests of several water 
pumpers, and a brief update of Projet EOLE - the 4 MW proto- 
type. 16 refs., 21 figs., 7 tabs. 


33442 (NRC/E—TMWE022) Status and outlook for 
wind energy research and development in Canada circa 1984, 
Chappell, M.S. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Energy). Dec 1984. 36p. (CE— 
01399). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3.40 CAN minimum. 

This report presents a brief retrospective oberview of wind 
energy research and development in Canada. The current status of 
the technology is prsented in respect to characterization of the re- 
source, analytical performance predictions, and engineering devel- 
opment of wind energy conversion systems. The history and status 
of the major Canadian wind energy research activities and field 
trial projects are briefly outlined. Based on the research achieve- 
ments to date, and on the current energy supply/demand situtation 
in Canada, appropriate near-term domestic applications of wind 
energy are identified. Research priorities to enhance the cost effec- 
tiveness of these applications are described. The relevance of de- 
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moestic deployment and Canadian participation in international 
wind energy forums is mentioned. The ramifications of the National 
Research Council's abondonment of the Wind Energy Research 
and Development program, and some alternative for porviding con- 
tinued support to the evolving Canadian wind turbine industry, are 
presented. 25 figs. 


33443 ee roe Assessment of performance 
and cost-effectiveness of wind energy conversion systems. 
Chappell, M.S.; Templin, R.J. (National Research Council 
of Ottaw wa, Ontario. Div. of Energy). Oct 1984. 
22p. (CE—01325). CANMET/TID, Energy, Mines and Re- 
sources 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The cost-effectiveness of any wind energy conversion system 
(WECS) depends on four major factors: the wind regime at the 
site, the performance of the WECS, the installed cost of WECS, 
and the projected operational/financial scenario. These factors are 
discussed briefly, and a methodology is developed to assess the cost 
of electricity from candidate WECS installations, within the bonds 
of certain simplifying assumptions. In addition, a multiparameter 
nomograph is presented which enables simple and convenient 
WECS cost/effectiveness assessments to be made, based on bro- 
chure-type information and without any significant arithmetic cal- 
culations. The methodology presented is a quick and simple tech- 
nique for assessing the cost of electricity produced by a candidate 
WECS, so that a prospective owner may determine the likely finan- 
cial viability of such an installation, and may appreciate the relative 
importance of the major parameters which will affect its perform- 
ance. This simple method of assessment could well indicate the de- 
sirablility of more sophisticated economic and performance analysis. 
11 figs., 3 tabs. 


33444 (OME—84) Choosing a wind power system: a 
handbook for potential wind power users. (Ontario Ministry 
of Energy, Toronto (Canada)). 1984. 78p. (MICROLOG— 
84-2689; CE—01044). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
a $0.34 CAN per page, $3.40 minimum; MF $10 

This handbook discusses small-scale wind power systems 
which are relatively simple to repair and maintain. It starts with a 
brief history of wind power, and an outline of Canadian research 
and applications. The various types of turbines are compared, haz- 
ards and problems are discussed. Considerations are given on locat- 
ing wind turbines with respect to obtaining maximum benefit from 
optimum siting. Since electricity generation is a primary use of 
wind systems, considerable space is denoted to this particular appli- 
cation, noting the ways of calculating power demand and availabil- 
ity and assessing cost and payback periods. A directory of Canadi- 
an and USA manufacturers of wind energy equipment is included. 
19 refs., 22 figs., 11 tabs. 


33445 (PNL—6528) An examination of wake effects and 
power production for a group of large wind turbines. Elliott, 
D.L.; Buck, J.W.; Barnard, J.C. (Pacific Northwest Lab., 
Richland, WA ‘(USA)). Apr 1988. Contract AC06- 
76RL01830. 61p. NTIS, PC A04/MF A0Oi;1. Order Number 
DE88009906/JAW. 

Data from a group of three MOD-2 wind turbines and two 
meteorological towers at Goodnoe Hills were analyzed to evaluate 
turbine power output and wake effects (losses in power production 
due to operation of upwind turbines), and atmospheric factors infiu- 
encing them. The influences’of variations in the ambient wind 
speed, wind direction, and turbulence intensity were the primary 
factors evaluated. Meteorological and turbine data collected at the 
Goodnoe Hills site from April 1 to October 17, 1985, were exam- 
ined to select the data sets for these analyses. Wind data from the 
two meteorological towers were evaluated to estimate the effect of 
a wake from an upwind turbine on the wind flow measured at the 
downwind tower. Maximum velocity deficits were about 25% and 
12% at downwind distances of 5.8 and 8.3 rotor diameters (D), re- 
spectively. However, the maximum deficits at 5.8 D were about 
14{degree} off the centerline orientation between the turbine and 
the tower, indicating significant wake curvature. Velocity deficits 
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were found to depend on the ambient wind speed, ranging from 
27% at lower speeds (15 to 25 mph) to 20% at higher speeds (30 to 
35 mph). Turbulence intensity increases dramatically in the wake 
by factors of about 2.3 and 1.5 over ambient conditions at 5.8 D 
and 8.3 D, respectively. An analysis of the ambient (non-wake) 
power production for all three turbines showed that the MOD-2 
power output depends, not only on wind speed, but also on the tur- 
bulence intensity. At wind speeds below rated, there was a dramat- 
ic difference in turbine power output between low and high turbu- 
lence intensities for the same wind speed. One of the turbines had 
vortex generators on the blades. This turbine produced from 10% 
to 13% more power than the other two turbines when speeds were 
from 24 to 31 mph. 11 refs., 21 figs., 2 tabs. 


33446 (SE—071980) Study of large wind turbine 

tors for electrical power generation. Phase 3. (Shawinigan 
Engineering Co. Ltd., Montreal, Quebec (Canada)). Jul 
1980. 214p. (CE—01347). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The objective of this study was to carry out an economic 
comparison of horizontal axis wind turbine generators (HAWTGs) 
and vertical axis wind turbine generators (VAWTGs) on the basis 
of normalized performance and cost. The Boeing MOD-2 HAWTG 
and the Hamilton Standard WTS HAWTG were selected as repre- 
senting the state-of-the-art in large horizontal axis wind turbine 
technology. VAWTG designs were prepared for the same rotor 
swept area and for the same annual energy output as the MOD-2. 
The performance characteristics for the VAWTGs and the MOD-2 
were based on the same wind regime. For comparison purposes, the 
site considered was located on the north shore of the St. Lawrence 
River in Quebec. The cost estimates assume a group of 25 units lo- 
cated in a cluster and include the supply, transportation, erection 
and commissioning of the units and the provision of a dedicated 
plant for manufacture of the WTGs. The cost of energy calculation 
takes into account the total installed costs, annual energy produc- 
tion, operating and maintenance costs and rate of return on invest- 
ment based on a 30-year life for the machine. These energy costs 
are used as the basis for establishing the relative merits of the vari- 
ous machines. The key conclusions of the study are: the i 
data indicate technical and economic superiority for the VAWTG; 
the VAWTG has the advantage of a basically simple design; and 
projected future advances in the design of the HAWTG and 
VAWTG, indicate that the VAWTG will remain competitive with 
the HAWTG. 17 refs., 53 figs., 36 tabs. 


33447 (SE—584502) Study of large wind turbine genera- 
Executive summary. 

gineering Co. Ltd., Montreal, 
(Canada)). Jul 1980. 34p. (CE—O01 192). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This executive summary provides a concise outline of, and 
the conclusions resulting from, the work carried out in a study in- 
cluding a review of state-of-the-art of existing and projected wind 
machines, and a comparison of thechnical and economic aspects of 
the horizontal and vertical axis wind turbine generators. Specific 
cost and economic assessments were made of selected horizontal 
and vertical axis machines for two sites in Quebec. The principal 
conclusions resulting from the complete study include the following 
points. The single most important application: of wind energy con- 
version systems which will yield maximum national impact by serv- 
ing all sectors of the economy, is in the electrical utilities. This is 
because the economics of manufacturing and operating large ma- 
chines is more favorable than that of small machines. From the 
viewpoint of the present state-of-the-art, horizontal-axis turbines are 
more advanced in design and operating experience than vertical 
units. Both concepts show promise of technical and economic via- 
bility. The environmental issues are similar for both types. Electro- 
magnetic interference and icing are issues that are likely to be of 
the most concern. The cost of energy for a wind turbine generator 
is site-specific. Escalation in the price of traditional fuels used in the 
utility sector will make the economics increasingly attractive, and 
increased activities in research and development and design optimi- 
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zation will effect a reduction in capital costs and improve break- 
even costs. 7 refs., 4 figs., 10 tabs. 


33448 (SERI/STR—217-3133) a of the electrical 
characteristics of a Westinghouse variable speed generating 
system for wind turbine applications. Herrera, J.I.; Reddoch, 
T.W. (Electrotek Concepts, Inc., Knoxville, TN (USA)). 
Feb 1988. Contract AC02-83CH10093. 57p. 

Variable speed electric generating technology can enhance 
the general use of wind energy in electric utility applications. This 
enhancement results from two characteristic properties of variable 
speed wind turbine generators: an improvement in drive train 
damping characteristics, which results in reduced structural loading 
on the entire wind turbine system, and an improvement in the over- 
all efficiency by using a more sophisticated electrical generator. 
Electronic converter systems are the focus of this investigation 
{emdash} particularly the properties of a Westinghouse variable- 
speed, constant-frequency system with wound-rotor induction gen- 
erator and a cycloconverter. Experience with solid-state converter 
systems in large wind turbines is extremely limited. This report pre- 
sents measurements of electrical performances of the Westinghouse 
system and is limited to the terminal characteristics of the system. 
Variable speed generating systems working effectively in utility ap- 
plications will require a satisfactory interface between the turbine/ 
generator pair and the utility network. The electrical testing de- 
scribed herein focuses largely on the interface characteristics of the 
generating system. A MOD-0 wind turbine was connected to a 
very strong system; thus, the voltage distortion was low and the 
total harmonic distortion in the utility voltage was less than 3{per- 
cent} (within the 5{percent} limit required by most utilities). The 
largest voltage component of a frequency below 60 Hz was 40 dB 
down from the 60-Hz component. 7 refs., 30 figs., 14 tabs. 


33449 (SERI/STR—217-3203) Dynamic response of a 
330-kW horizontal axis wind turbine generator. Wehrey, M.; 
Redmond, I.; Anderson, C.; Jamieson, P. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Feb 1988. Contract 
AC02-83CH10093. 102p. NTIS, PC A06/MF A0O1;1. Order 
Number DE88001136/JAW. 

This report provides the results of a combined experimental 
and theoretical study of the dynamic response of a Howden 330/26 
wind turbine generator. The work was undertaken to extend the 
current knowledge on the dynamic response of wind turbines, and 
to better understand 3-dimensional air-flow patterns. Tests involved 
performance and dynamic strain measurements on one of the three 
rotor blades and on the structural members of the wind turbine and 
its tower. Also, detailed measurements of the ambient wind inflow 
to the turbine were made using a vertical plane array of anemo- 
meters. The results of the tests were then compared with model 
predictions. In general, structural loads computed using the model 
were lower than their measured counterparts. Blade and mean flap- 
wise loads, measured using time averaging, agreed reasonably with 
those derived from machine start/stop sequences. Tower steady 
bending loads, also measured from start/stop sequences, agreed 
fairly well with each other and with theoretical predictions using 
the dynamic response model. Power and wind speed are also much 
as predicted theoretically. Flow visualization was also conducted, 
where photographs were taken of the operating blade and correlat- 
ed with real-time data records. Binned separation data produced 
convincing correlations. The measured separation point data were 
processed to yield lift coefficient values, which were compared 
with similarly processed separation data obtained from wind tunnel 
tufting studies. Stall appeared to be delayed on the blade, probably 
due to radial flow. 11 refs., 65 figs., 18 tabs. 


(SERI/STR—217-3268) Analysis of the electrical 
naaanate characteristics of a slip recovery variable speed gen- 
system for wind turbine applications. Herrera, J.1.; 
Reddoch, T.W. (Electrotek Concepts, Inc., Knoxville, TN 
(USA)). Feb 1988. Contract ACO2 83CH10093. 36p. NTIS, 
PC A03/MF A01;1. Order Number DE88001140/JAW. 
Variable speed electric generating technology can enhance 
the general use of wind energy in electric utility applications. This 
enhancement results from two characteristic properties of variable 
speed wind turbine generators: an improvement in drive train 
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damping characteristics, which results in reduced structural loading 
on the entire wind turbine system, and an improvement in the over- 
all efficiency by using a more sophisticated electrical generator. 
Electronic converter systems are the focus of this investigation -- in 
particular, the properties of a wound-rotor induction generator 
with the slip recovery system and direct-current link converter. Ex- 
perience with solid-state converter systems in large wind turbines is 
extremely limited. This report presents measurements of electrical 
performances of the slip recovery system and is limited to the ter- 
minal characteristics of the system. Variable speed generating sys- 
tems working effectively in utility applications will require a satis- 
factory interface between the turbine/generator pair and the utility 
network. The electrical testing described herein focuses largely on 
the interface characteristics of the generating system. A MOD-O 
wind turbine was connected to a very strong system; thus, the volt- 
age distortion was low and the total harmonic distortion in the util- 
ity voltage was less than 3% (within the 5% limit required by most 
utilities). The largest voltage component of a frequency below 60 
Hz was 40 dB down from the 60-Hz< component. 8 refs., 14 figs., 
8 tabs. 


33451 (SERI/STR—217-3287) Effects of precipitation on 
wind turbine Walker, S.N.; Wade, J.E. (Pacific 
Wind Energy, Corvallis, OR (USA)). Mar 1988. Contract 
AC02-83CH10093. 66p. NTIS, PC A04/MF A01;1. Order 
Number DE88001144/JAW. 

This report examines the effects of precipitation on the per- 
formance of a wind turbine, with an airfoil section similar to that of 
the MOD-O (23000 series), at an operating wind farm. Earlier 
NASA research noted a performance degradation of up to 24% for 
the MOD-OA when precipitation occurred. The objective of this 
study was to collect sufficient data at a wind farm where rainfall 
occurs frequently so that the effect of precipitation could be dis- 
criminated from the effects of the turbulence that may be associated 
with rain. The rainfall rates were considerably lower than the rates 
of rainfall considered in the previous NASA study. The rainfall 
rates experienced at the wind farm are generally below 8mm/h and 
would usually fall under the “light rain” classification of the previ- 
ous NASA study. For light rain conditions, the NASA report 
showed as high as an 18% decrease in machine performance. The 
study described here did not show a decrease in performance from 
light rain; rather an increase of approximately 3% was indicated. 
The 3% increase may be attributable to a reduction of blade rough- 
ness, rain effects on the anemometer, or a combination of the two. 
The general conclusion is drawn for this study: for the ESI-54 wind 
turbine studied, for rainfall rates generally less than 8mm/h, the 
rain has a beneficial effect on performance by slightly improving 
the aerodynamic properties (maintaining clean blades). 9 refs., 22 
figs., 15 tabs. 


33452 Inflatable wing. Priddy, T.G. (to Dept. of 
Energy, Washington, DC). US Patent 4,725,021. 16 Feb 
1988. Filed date 17 Oct 1986. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

An inflatable aerodynamic wing structure is described com- 
prising: (a) an airfoil having at least two air-tight inflatable tubular 
enclosure means made of a first flexible material and extending 
along a spanwise axis; (b) top and bottom reinforcement member 
means made of a second stiff fabric material and connecting at least 
two air-tight inflatable tubular enclosure means together for trans- 
fer of inflation pressure-induced tensile stress from the enclosure 
means to the top and bottom reinforcement member means; (c) 
rigid hoops shaped to provide airfoil definition and spaced from 
each other along the spanwise axis and extending generally perpen- 
dicular thereto, the air-tight inflatable tubular enclosure means ex- 
tending through the airfoil definition hoops and fastened thereto 
through the top and bottom reinforcement member means, the rigid 
hoops collapsing into each other for stacked stowage upon defla- 
tion of the enclosure means; and (d) means for forming an airfoil 
outer surface, made of a third thin, flexible and collapsible material, 
about substantially the entire tubular enclosure means and the top 
and bottom reinforcement member means, such that the area of a 
cross-section of the tubular enclosure means is much smaller than 
the area of a cross-section of the airfoil outer surface. 
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33453 Two years of eee wind energy research 
with industry. Bollmeier, W.; Noun, R.; Suepents gent, S. (Solar 
Energy Research Institute, Golden, co (Us). 192 of 
Seventh ASME wind energy symposium. Swift, A.HLP.; 
Thresher, R.W. New York, NY; American Society of Me- 
chanical Engineers (1988). (CONF-880104—). 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

The U.S. Department of Energy (DOE) invited proposals 
for research test projects from the wind industry in 1985 through 
the establishment of the Cooperative Field Test Program (CFTP). 
DOE initiated the CFTP in March 1985, with the release of a solic- 
itation for proposals from the DOE/SERI Area Office. From the 
25 proposals submitted, a total of nine cooperative agreements were 
awarded starting in September 1985. Managed for DOE by the 
Solar Energy Research Institute (SERI) and Battelle Pacific North- 
west Laboratory (PNL), the projects included the dynamic re- 
sponse testing of three wind turbines (Howden, Westinghouse, and 
Nothern Power); three wake studies at two California sites 
(FloWind in Tehachapi, Fayette and Altamont Energy in Altamont 
Pass); two micrositing studies (Pacific Wind Energy in Oregon and 
Altamont Energy in Altamont Pass); one fatigue spectra measure- 
ments program (Northern Power); and one precipitation effects 
study (Pacific Wind Energy in Oregon). Eight of these studies have 
been completed; three final technical reports have been published, 
drafts from four are under review; and a summary report is also in 
review. DOE revised the research priorities for a second round of 
cooperative research projects resulting in three new cooperative 
agreements for work in wind/diesel (Northern Power and Atlantic 
Orient) and wind-electric water pumping (Bergey Wind Power) re- 
search. 


Analysis of variable speed of horizontal 
ate wind turbines. Carlin, P.W. (Solar Energy Research In- 
stitute, Golden, CO (US)). pp 195-196 of Seventh ASME 
wind energy symposium. Swift, A.H.P.; Thresher, R.W. 
New York, NY; American Society of Mechanical Engineers 
(1988). (CONF-880104—). 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

The MOD-O wind turbine at Sandusky, Ohio, was used as a 
vehicle for testing two variable speed generating systems. The same 
wound rotor induction generator was used in each case with its 
slator connected to the utility mains, and one of two forms of 
power electronics connected to the wound rotor. One case was a 
conventional slip recovery system with DC current link which op- 
erated between 105% of synchronous speed. The other used a cy- 
cloconverter to feed the generator rotor and operated from 83% to 
120% of synchronous speed. For baseline comparison data, the 
rotor of the wound rotor generator was shorted through an appro- 
priate resistor so that is ion simulated a conventional induc- 
tion generator of about 5% slip. Although the technology of power 
electronics allows amazing control of large electric machines, the 
fact that they can slice individual cycles of current creates impor- 
tant harmonic components. The data collected during 
the MOD-0 tests has yielded some interesting spectrograms show- 
ing the expected odd harmonics of a line commutated inverter. 
Also present, however, are other components both fixed and chang- 
ing in frequency. The relation of some of these harmonics to the 
changing rotor speed will be shown. Some of the important har- 
monics will be converted to their symmetrical component represen- 
tation, and the effect of them on the efficiency of rotating machines 
will be reviewed. 


33455 Design of hybrid energy systems. Swift, A.H.P.; 
Holder, M.R. (Dept. of Mechanical and Industrial Engineer- 
ing, Univ. of Texas at El Paso, El Paso, TX (US)). pp 175- 
182 of Seventh ASME wind energy symposium. Swift, 
A.H.P.; Thresher, R.W. New York, NY; American Society 
of Mechanical Engineers (1988). (CONF-880104—). 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Numerous small remote power systems, which presently use 
diesel generators, are required at various military installations for 
applications that include communications, radar, lighting, and navi- 
gational aids. It may be desirable to replace many of these genera- 
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tors with renewable energy systems, such as wind or photovoltaic 
systems. Improved reliability and decreased operating costs could 
result in those places where the renewable resources are sufficiently 
abundant and diesel operation is expensive. Attempting to. deter- 
mine the cost effectiveness of hybrid renewable systems requires a 
design strategy based on the load, storage (or back up energy re- 
quirements), and data for the local renewable source inputs. This 
paper describes a method using linear programming principles and 
monthly average resource and load data to arrive at an optimal mix 
of wind and photovoltaics for system design. Storage or back up 
requirements are estimated by a numerical simulation of several 
TMY ("Typical Meteorological Year”) sites with hourly data that 
relate system reliability and storage size. These factors are then 
combined to give a total system cost and reliability estimate for 
comparison with existing systems. 


33456 Analysis of wind turbines on offshore support 
structures excited by random wind and random waves. Oscar, 
D.S.; Paez, T.L. (Sandia National Labs., Albuquerque, NM 
(US) pp 165- as of Seventh ASME wind energy symposi- 

Swift, A.H.P.; Thresher, R.W. New York, NY; Ameri- 
bg Society "ol “Mechanical Engineers (1988). (CONF- 
880104—). Contract AC04-76DP00789. 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

A numerical approach has been developed to predict the dy- 
namic response of structures excited by random wind and random 
waves, such as wind turbines at offshore locations. The software 
developed by this effort, called OFFSHORE HAWTDYN, calcu- 
lates the displacement time response of horizontal axis wind tur- 
bines (HAWTs) attached to offshore support structures subjected to 
steady and random wind and wave forces that simulate ocean envi- 
ronments. This software utilizes the structural dynamic analysis ca- 
pability of HAWTDYN, a code developed at Sandia National Lab- 
oratories, to solve the equations of motion.; The HAWTDYN code 
was modified to permit the application of water wave loads to the 
structure being analyzed. 


33457 Modeling the dynamic of Hawt rotors 
caused by turbulence. Thresher, R.W.; Wright, A.D. (Solar 
Energy Research Institute, Golden, co (US)). pp 163-164 
of Seventh ASME wind energy symposium. Swift, A.H.P.; 
Thresher, R.W. New York, NY; American Society of Me- 
chanical Engineers (1988). (CONF-880104—). 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Field testing of wind turbines has determined that turbulent 
wind fluctuations account for a significant portion of the dynamic 
loads experienced by wind turbines. These turbulence-induced loads 
are a major consideration for estimating the fatigue damage rate 
and the expected fatigue life for structural components. Because the 
importance of turbulence-induced dynamic loads is well recognized, 
several analytical predictive techniques are currently being ex- 
plored by researchers. At the Solar Energy Research Institute, the 
Forces and Loads Analysis Program (FLAP) is being modified to 
accept wind turbulence inputs from different sources in order to ex- 
plore various predictive methods. The FLAP code is a time domain 
numerical integration computer code which represents the rotor 
blade flapping motion by a set of coordinate shape functions. Gen- 
erally, the model is run with one or two degrees-of-freedom to rep- 
resent the flapping response of a rotor blade. The aerodynamic 
forces are computed using linear aerodynamics; and the wind inputs 
include effects due to the mean wind, wind shear, and tower 
shadow. The aerodynamic loads acting on the blade are computed 
by a numerical integration of the aerodynamic forces over 21 span- 
wise stations along the blade. To compute the influence of turbu- 
lent wind fluctuations, the excitation must be specified at all 21 
blade stations in a time series fashion. Field test experience indicates 
that time series loading histories of about 5-10 minutes are required 
to obtain a good spectral representation of the loading so the code 
will need to run a simulation for about 200-500 rotor revolutions. 
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Turbulence loads on the Howden 26-m-diameter 
wind turbine. Madsen, P.H.; Hock, S.M.; Hausfeld, T.E. 
(Wind Research Branch, Solar Energy Research Institute, 
Golden, CO (US)). pp 139-148 of Seventh ASME wind 
energy symposium. Swift, A.H.P.; Thresher, R.W. New 
York, NY; American Society of Mechanical ineers 
(1988). (CONF-880104—). Contract AC02-83CH10093. 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Conducted in Palm Springs, Calif., a joint effort between 
SERI and James Howden and Company involved a comprehensive 
test program on the 330-kW Howden wind turbine with a three- 
bladed, fixed-hub rotor 26 m in diameter. Part of the measurement 
analysis is to quantify the turbulence loads during the steady-state 
production modes of operation. Assuming wind turbulence to be 
the cause of the random loads, the turbulence loads in terms of 
blade root-bending moments have been determined empirically by 
isolating the random or non-periodic part of the load signals using 
azimuthal averaging. Standard deviations as functions of wind 
speed, as well as power spectra of the loads, are presented. The 
measured turbulence loads are compared to a recently developed 
model for turbulence loading of wind turbines. The model works in 
the frequency domain and uses the standard engineering representa- 
tion of turbulence in terms of a coherence function and a wind- 
power spectrum at a fixed point in space. The turbulence load 
model accounts for the dominant mode of vibration for the load in 
question and is intended to be simple enough to be used for a pre- 
liminary load estimate for practical design purposes. 


33459 VAWT stochastic loads produced by atmospheric 
turbulence. Homicz, G.F. (Computational Aerodynamics 
Div., Sandia National Labs., Albuquerque, NM (US)). pp 
127-138 of Seventh ASME wind energy symposium. Swift, 
A.H.P.; Thresher, R.W. New York, NY; American 

of Mechanical Engineers (1988). (CONF-880104—). Con- 

tract AC04-76DP00789. 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Blade fatigue life is an important element in determining the 
economic viability of the Vertical-Axis Wind Turbine (VAWT). A 
principal source of blade fatigue is thought to be the stochastic (i.e., 
random) aerodynamic loads created by atmospheric turbulence. 
This paper discusses the development of a model for the simulation 
of these stochastic loads, given the rotor geometry, operating con- 
ditions, and assumed turbulence properties. A Double-Multiple- 
Streamtube analysis is employed, which includes the effects of wind 
shear, Reynolds number variations, different airfoil sections and 
chord lengths along the blade span, and an empirical model for dy- 
namic stall effects. Calculations are presented for the VAWT 34-m 
Test Bed currently being assembled at Bushland, Texas. Time histo- 
ries of the loads, as well as their Fourier spectra, are presented and 
discussed. An unexpected finding is that the average output power 
is predicted to be more sensitive to turbulence level than had previ- 
ously been thought. 


33460 A comparison of the predicted and measured gravi- 
tational stresses in VAWT blades. Sutherland, H.J.; Ashwill, 
T.D. (Sandia National Labs., Albuquerque, NM (US)). pp 
125-126 of Seventh ASME wind energy symposium. Swift, 
A.H.P.; Thresher, R.W. New York, NY; American Society 
of Mechanical ha (1988). (CONF-880104—). Con- 
tract AC04-76DP00789 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

During erection of the Sandia 34-Meter VAWT Test Bed, 
the induced gravitational stress state in the turbine blades and their 
associated deflections were measured. This manuscript details the 
measurements that were taken on the Test Bed blades during erec- 
tion and compares them to the stresses and deflections predicted by 
the NASTRAN finite element code. 
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33461 Vertical axis wind turbine airfoil treatments: An 
update. Klimas, P.C.; Gregorek, G.; Sladky, J. (Sandia Na- 
tional Labs., Albuquerque, NM (US)). pp 113-114 of Sev- 
enth ASME wind energy symposium. Swift, A.H.P.; 


Thresher, R.W. New York, NY; American Society of Me- 
chanical i (1988). (CONF-880104—). Contract 
AC04-76DP00789. 


From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Sandia National Laboratories has been examining three ca- 
tedgories of approaches to improving the cost-of-energy (COE) fig- 
ures for vertical axis wind turbine (VAWT) systems through modi- 
fications to standard blade airfoil sections. The tree categories in- 
clude: (1) airfoils designed specifically as VAWT blade element air- 
foil sections, (2) vortex generators (VGs), and (3) pumped spoiling 
stall regulation. The presentation describes recent progress in each 
of these three areas under Sandia National Laboratories; (SNL) 
sponsorships. In the area of VAWT-specific airfoils, work has con- 
tinued on the SAND 0018/50 natural laminar flow (NFL) airfoil. It 
has undergoing further field testing on the SNL 17-meter diameter 
research turbine and in the Ohio State University dynamic wind 
tunnels. Refined versions have been fabricated for the SNL 34- 
meter diameter, VAWT Test Bed. Also, low Reynolds number 
(Re) blade section investigations have continued. Combinations of 
NLF sections near rotor equatorial regions and low Re designs 
near the rotating tower show substantial promise for improving 
VAWT system COE. Vortex generators have been examined both 
statically and dynamically in one of the Ohio State University wind 
tunnels. Host airfoils have been the NACA 0015 and MACA 0021. 
Results to date are very encouraging. Pumped spoiling stall regula- 
tion is a concept through which hollow blades may be used as cen- 
trifugal pumps to provide spoiling air for initiating early stall. This 
idea has been demonstrated on SNL's 5- meter diameter research 
VAWT and subsequent wind tunnel testing has provided system 
design information for rotors using the SAND 0018/50 NLF blade 
profile. 


33462 Performance comparison of the special-purpose air- 
foil families with the NACA-23XXX, NACA-44XX, and 
NASA-LS(1) series airfoils. Tu, P.K.C.; Tangler, J.L. (Solar 
Energy Research Institute, Golden, CO (US)). ae 
of Seventh ASME wind ener, eee S 

Thresher, R.W. New York, lauiivens Gicteny' Wis: 
chanical Engineers (1988). (CONF-880104—). 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Special-purpose airfoil families are being developed at the 
Solar Energy Research Institute (SERI) to provide better perform- 
ance and economics for horizontal-axis wind turbines (HAWTs). 
These airfoil families are designed to minimize the peak power deg- 
radation caused by insect accumulation on the blade, to improve 
blade fatigue life by reducing the high wind loads, and to increase 
annual energy output at wind sites with average wind speeds of 10 
to 14 mph. To assess the merit of these new airfoils, a relative ana- 
lytic comparison is being conducted between them and the popular 
NACA-23XXX, NACA-44XX, and NASA-LS(1) series airfoils. 
Two fixed-pitch rotors in the 2- meter size class are being used for 
the performance simulation. HAWT #1 is low-solidity, two-bladed, 
teetering-hub rotor with large blade twist and chord taper, while 
HAWT #2 is a high-solidity, three-bladed, rigid-hub rotor with 
moderate twist and chord taper. Normally, two-dimensional wind 
tunnel measurements are the source of airfoil data for such a com- 
parison. However, every wind tunnel has unique flow characteris- 
tics that can bias the data in one way or another. Therefore, it is 
difficult to accurately determine the relative performance of a wind 
turbine for different airfoils. Further complicating the comparison is 
the usual lack of airfoil data at the desired airfoil thickness and 
Reynolds number. These problems can be avoided by analytically 
generating the airfoil data with an airfoil design and analysis com- 
puter code. 
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33463 Development of a facility for hot-film sensor cali- 
bration and viscous flow research. ee D.C.; Ni- 
colaysen, S.D.; Schluter, L.L. (Wind Research 
Div., Sandia National Labs., Albuquerque, Ne (US)). pp 

93-94 of Seventh ASME wind energy symposium. Swift, 
A.H.P.; Thresher, R.W. New York, NY; American Society 
of Mechanical Engineers (1988). (CONF-880104—). Con- 
tract AC04-76DP00789. 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Modeling of coupled, unsteady, viscous/inviscid flowfields 
about airfouls undergoing angle-of-attack oscillations is an area of 
critical importance to the design of advanced wind energy conver- 
sion systems. In order to achieve this design capability, the fluid 
physics which govern the unsteady aerodynamic loads must be 
better understood. A multi-element, multi-year program is under- 
way at Sandia National Laboratories to investigate and model un- 
steady viscous flows. This effort is comprised of four synergistic 
components: (1) creation and utilization of a sensor calibration and 
unsteady viscous flow research facility; (2) basic fluid mechanics re- 
search on two-dimensional oscillating airfoils subjected to con- 
trolled and documented wind tunnel environments; (3) field experi- 
ments on operating wind turbine rotors using state-of-the-art sur- 
face shear stress and pressure instrumentation; and (4) numerical 
modeling and code development efforts which incorporate these 
detailed experimental results. The focus of this presentation is on 
the first of these four components, the sensor calibration and un- 
steady viscous flow research facility. The objective of this task is 
the creation of controlled steady-state or time-dependent flows, 
laminar or turbulent, attached or separated, in favorable or adverse 
pressure gradients, which can be used to calibrate and investigate 
the responses of various sensors (primarily hot-film velocity, surface 
shear stress, and flow-direction sensors). Utilization of this laborato- 
ry capability will allow the deployment of instrumentation in both 
the wind tunnel and field experiments with known/interpretable re- 
sponses. 


33464 The SERI “Pilot” aerodynamics experiment. But- 
terfield, C.P. (Solar Energy Research Institute, Golden, CO 
(US)). pp 89-90 of Seventh ASME wind energy symposium. 
Swift, A.H.P.; Thresher, R.W. New York, NY; American 
Society of Mechanical Engineers (1988). (CONF-880104—). 

From 11. annual energy-sources technology conference and 
exhibition; New ae LA, USA (10 Jan 1988). 

Researchers in the past have recorded blade load data and 
limited wind inflow data and tried unsuccessfully to do correlations 
between the two. SERI believes that a comprehensive data set is 
required to make successful correlations. Such a data set would in- 
clude extensive inflow measurements, airfoil pressure distribution 
measurements, and complete blade load measurement. Measure- 
ments such as these will help determine (1) if aerodynamic forces 
are obeying two-dimensional airfoil characteristics; (2) how turbu- 
lent inflow must be transformed into a rotational frame of refer- 
ence; and (3) if lift coefficients are reaching levels higher than those 
possible in two-dimensional flow. Pressure measurements and flow 
visualization measurements are the essential first step that must be 
taken before dynamic stall, spanwise flow, delayed stall, or other 
three-dimensional flow phenomena can be isolated. Once one has 
isolated the dominant sR mer process, subsequent detailed test pro- 
grams can focus on it and modifying it. The =Pilot” 
Experiment is the first stage of a long-term and combined DOE lab 
effort to understand these complex aerodynamic phenomena. This 
test program will attempt to record the essential data. Flow pat- 
terns will be recorded using a high-speed video camera mounted on 
the rotor viewing small tufts mounted on the blade. Pressure trans- 
ducers and angle-of-attach probes will also be used to measure lift 
coefficients and corresponding angles of attack. Finally, detailed, 
near-field inflow measurements and blade load measurements will 
be made simultaneously. 


33465 Preliminary field test results for the Northern 
Power Systems’ 125kW wind turbine. Osgood, R.M.; Hock, 
S.M. (Solar Energy Research Institute, Golden, co (US)). 
pp 87-88 of Seventh ASME wind energy symposium. Swift, 
A.H.P.; Thresher, R.W. New York, NY; American Society 
of Mechanical Engineers (1988). (CONF- -880104—). 
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From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA OO tute (al 
The Solar Energy Research Insti (SERI) through the 
auspices of the Department of Energy (DOE) performed a cooper- 
ative research project with Northern Power Systems (NPS). The 
overall objectives of this study were two-fold. The first was to ac- 
quire and document the operating loads and performance param- 
eters for the NPS 125kW wind Turbine. The second was to map 
the inflow characteristics of a typical complex terrain site and cor- 
relate measured wind statistics with the wind turbine’s dynamic re- 
sponse in order to develop a better understanding of dynamic loads 
and fatigue. Select data segments are analyzed from a testing of the 
NPS test site in Altamont Pass, California. Firs, baseline machine 
operating parameters are analyzed using the method of bins. 
Second, load statistics are binned on blade azimuth position to de- 
lineate the mean loads from the stochastic loads. These select data 
segments were chosen to span the range of operating wind speeds 
for the machine. The inflow of the wind turbine was mapped using 
a vertical plane array (VPA) which consisted of eleven UVW pro- 
peller-type anemometers located 0.6 rotor diameters upwind of the 
wind turbine. Also, 1.5 rotor diameters upwind of the turbine, a 
single tower with seven levels of anemometers was used. The dy- 
namic response of the rotor was monitored with 16 channels of 
blade and hug-bending moment measurements including low speed 
shaft torque. The machine performance was determined from 16 
channels of data taken from the stationary reference frame includ- 
ing generator power output. The results presented include power 
ddaaies all Sach tonite delaeh ihe ‘nlethaags aha pi eh Ws he 
acterize machine performance parameters. Mean hub loads are plot- 
ted against rotor azimuth position, and power spectral density func- 
tions are presented for out-of-plane hub-bending moments to deter- 
mine the turbine’s dynamic response to turbulent wind inputs. 


33466 Modal testing the E'OLE. Carne, T.G.; Lauffer, 
J.P.; Gomez, A.J.; Benjannet, H. (Sandia National Labs., 
Albuquerque, NM (US)). pp 61-68 of Seventh ASME wind 
energy ee Swift, A.H.P.; Thresher, R.W. New 
York, NY; American Society of Mechanical Engineers 
(1988). (CONF-880104—). 

From 11. annual energy-sources technology conference and 
=—-* New Orleans, LA, USA (10 Jan 1988). 

odal testing an immense and flexible wind turbine poses a 

ie of problems. It requires innovative excitation techniques 
since the modal frequencies of this type of structure are quite low. 
Also, substantial energy must be input to the structure to obtain 
reasonable levels of response. In this paper, the results of the modal 
test of the 100 m tall EOLE wind turbine are presented which has 
a number of modal frequencies below 1.0 Hz. Step-relaxation and 
wind were used to excite the structure. 


33467 Data acquisition and analysis system for the 
Sandia 34-meter Vertical Axis Wind turbine. Berg, D.; 
Rumsey, M.; Gallo, L.; Burwinkle, D. (Sandia National 
Labs., Albuquerque, NM (US)). pp 5 53.60 of Seventh ASME 
wind energy symposium. Swift, A Thresher, R.W. 
New York, NY; American Society orn Mechanical Engineers 
(1988). (CONF-880104—). Contract AC04-76DP00789. 

From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Sandia National Laboratories has designed and built a 34- 
meter Vertical Axis Wind Turbine. Acquisition, storage, reduction, 
display, and analysis of the extensive data from this machine are ac- 
complished with the use of a minicomputer-based data acquisition 
and analysis system. This paper discusses the development of that 
system and describes the vendor-supplied computer-system hard- 
ware and software, analog-to-digital converter hardware, and the 
Sandia-developed data acquisition and analysis software that is now 
operational. Plans for future enhancements of the system are also 
discussed. 


33468 Simulating high-resolution vertical plane array 
wind characteristics using lower-spatial-resolution wind meas- 
urements. Powell, D.C.; Connell, J.R. (Pacific Northwest 
Lab., Richland, WA Us). pp 17-22 of Seventh ASME 
wind energy symposium. Swift, A.H.P.; Thresher, R.W. 
New York, NY; American Society of Mechanical Engineers 
(1988). (CONF-880104—). 
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From 11. annual energy-sources technology conference and 
exhibition; New Orleans, LA, USA (10 Jan 1988). 

Several sets of 12-anemometer rotational wind data from the 
Clayton, New Mexico, vertical plane array were reduced to 6-ane- 
mometer rotational data by including every other anemometer. Sta- 
tistics of these reduced data were compared to statistics of the 
original 12-anemometer rotational data. Also, techniques based on 
assumptions were employed to simulate the original 12-anemometer 
data by using the reduced data as part of constructed 12-point data 
series. Good statistical comparisons were conditionally, but not 
consistently, obtained. 
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33469 (DOE/EES—88/1) Electric Energy Systems: Cur- 

rent abstracts. Smith, L.; Lane, D.W. (eds.). (USDOE 
Office of Scientific and Technical Information, Oak Ridge, 
TN). Jan-Feb 1988. 90p. (PB—88-933301). NTIS, PC A05/ 
MF A01;1; GPO Dep. Order Number DE88008300/JAW. 

Electric Energy Systems (EES) announces on a bimonthly 
basis the current worldwide information available on all aspects of 
electric power including fossil and hydroelectric power generation, 
transmission, environmental control technology, and policy. This 
publication contains the abstracts of DOE reports, journal articles, 
conference papers, patents, theses, and monographs added to the 
Energy Data Base (EDB) during the past two months. Also includ- 
ed are U.S. information obtained through acquisition programs or 
interagency agreements and international information obtained 
through the International Energy Agency's Energy Technology 
Data Exchange or government-to-government agreements. 
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REFER ALSO TO CITATION(S) 32092, 32121, 32216, 32268, 32459, 32639, 
33400, 33437, 34135, 34136, 34476 


33470 (CONF-8409411—, pp 7-28) Coal-fired power 
plants - systems and -igginae. hy 3 R. 
(Deutsche Babcock A.G., Oberhausen (Germany, F.R.)). 
1985. (In German). NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; no. 4/85. 

The paper demonstrates the mass and energy flowscircuits of 
a coal-fuelled power plant. Black coal is fed as the fuel from the 
bunkers to the grinders. After grinding, coal dust and combustion 
air are fed through the coal-dust burners into the steam generator. 
The combustion process results in ash-containing flue gases. In the 
steam generator, the hot flue gases (1,300-1,600°C) transmit their 
energy to the cooling surfaces, evaporator, superheater, reheater, 
feedwater reheater and air preheater. Subsequently, the flue gases 
are dedusted in the electric filter (up to 99.5%), largely desulfurized 
in the desulfurization plant and discharged via the stack to the at- 
mosphere. 


33471 (CONF-8409411—, 75-86) Waste water treat- 
ment in power plants. Sieth, J. desamt fuer Wasser und 
Abfall Nordrhein-Westfalen, Duesseldorf (Germany, F.R.)). 
1985. (In German). NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

The paper describes the types of waste water obtaining in a 
power plant and presents treatment methods. Individual types are 
dealt with cooling water, boiler feedwater, ion exchanger regener- 
ates, cleaning and preservation concentrates, and effluents from flue 
gas treatment. 
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33472 (CRIE-W—86015) Computational study 
mal of gas Hisamatsu, yr Abe, 
Toshio; Hamamatsu, T: Kawai i 


waike, Kazuhiko; Miyata, 
Hiroshi; Iijima, Shiro; Oshima, Ryoichiro. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)). 
Jun 1987. 2ip. (in Japanese). NTIS (US Sales Only), PC 
A03. Order ‘umber DE88753114/JAW. 

The effect on the thermal efficiency of combined cycle 
power plant by applying the ceramic gas turbine was analyzed. 
Stator vanes and moving blades were thought to relate the per- 
formance improvement, but from the reliability point of view, the 
analysis was made only to the ceramic stator vanes. In order to 
analyze the performance of only metal blades, only ceramic blades 
and their combination, inflowing process of cooling air was ascer- 
tained and cooling air quantity on the cooling characteristics was 
calculated. Ceramic blades were assumed to be able to use without 
air cooling within the applying temperature range. When the send- 
ing end efficiency of the present combined power plant using 
1100C class gas turbine was assumed as 44%, the increase of the 
sending end efficiency (absolute value) was expected to be about 
2.5% when ceramic blades were applied to the first stage at the tur- 
bine inlet temperature of 1300°C, and about 3.2% when ceramic 
blades were applied to first and second stages. (9 figs, 4 tabs, 1 
photo, 9 refs) 


an 
Power Plant, Units 1, 2 and 3, Pearsall, Frio County, Texas. 
Stephenson, J.; Foreman, T.A.; Ward, L.A.; Hall, J.M. (Al- 
exander Utility Engineering, Inc., Austin, TX (USA); NUS 

» Houston, TX (USA)). Nov 1983. 113p. NTIS, PC 
A06/MF A01;3. Order Number DE88008868/ AW. 

Medina Electric Cooperative, Inc., is proposing to convert 
the 66 megawatt electric generating facility at Pearsall, Texas, from 
natural gas fired to coal fired operation. The existing facility cur- 
rently operates with three 215,000 Ibs/hr Maximum Continuous 
Rating (MCR) steam boilers (four hour peak capability of 235,000 
Ibs/hr) that are presently being fired with natural gas. Under this 
proposed course of action, Medina would modify these boilers for 
the utilization of coal. This report describes the potential environ- 
mental impact of the proposed actions. 4 tabs. 


33474 (EPRI-AP—5701-Vol.1) Devon Station repowering 
study: Volume 1, Summary and results: Final report. Ror- 

strom, E.G.; Pishko, D.A.; Athas, J.G. (Northeast Utilities 
Service Co., Berlin, CT (USA). Apr 1988. 254p. Research 
Reports Center, Box 50490, Pal lo Alto, Ca 94303;1. Order 
Number TI88009226/JAW. 

The report presents the results of a site specific conceptual 
design and economic evaluation of a combined cycle repowering 
scheme for four nonreheat steam turbines. The first and major ob- 
jective of the study from EPRI’s perspective was to document the 
methodology of the study so that other utilities that may be plan- 
ning similar studies in the future may benefit from knowledge de- 
veloped in this study. The second objective was to select a 
repowering scheme and develop a site specific conceptual engineer- 
The third objective was to evaluate the feasibility of repowering 
the plant in stages. The fourth objective was to evaluate the eco- 
nomics of the repowering scheme as an alternative to other gener- 
ating options. To meet the first objective, the study’s team set up a 
screening approach to identify and evaluate all possible alternatives 
for repowering the four steam turbines and select the scheme for 
detailed engineering. To meet the second and third objectives, the 
project team prepared conceptual level capital cost estimates for 
both a complete dismantlement and reconstruction project. To meet 
the fourth objective, NUSCO evaluated the repowered plant 
against other generating options using a levelized bus bar analysis. 
In addition, NUSCO compared the repowered plant with a pulver- 
ized coal steam plant on a year-by-year basis over the forty year 
life of the plant. 24 tabs. 
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33475 (EPRI-AP—5701-Voil.2) Devon station 

study: Volume 2, Appendixes: Final report. Rorstrom, E.G.; 
Pishko, D.A.; Athas, J.G. (Northeast Utilities Service Co., 
Berlin, CT (USA)). Apr 1988. 435p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303;1. Order Number 
T1I88009292/JAW. 


The report presents the results of a site specific conceptual 
design and economic evaluation of a combined cycle repowering 
scheme for four non-reheat steam turbines. The site considered is 
the Devon Station of Connecticut Light and Power (CL and P) lo- 
cated in Milford, Connecticut. The first and major objective of the 
study from EPRI’s perspective was to document the methodology 
of the study so that other utilities that may be planning similar stud- 
ies in the future may benefit from knowledge developed in this 
study. The second objective was to select a repowering scheme and 
develop a site specific conceptual engineering design and associated 
budget capital and operating estimates. The third objective was to 
evaluate the feasibility of repowering the plant in stages. The fourth 
objective was to evaluate the economics of the repowering scheme 
as an alternative to other generating options. To meet the first ob- 
jective, the study's team set up a screening approach to identify and 
evaluate all possible alternatives for repowering the four steam tur- 
bines and select the scheme for detailed engineering. To meet the 
second and third objectives, the project team prepared conceptual 
level capital cost estimates for both a complete dismantlement and 
reconstruction project. Although these estimates have been based 
on the Devon site, the data has been presented in a manner such 
that the technology may be evaluated at other sites. To meet the 
fourth objective, NUSCO evaluated the repowered plant against 
other generating options using a levelized bus bar analysis. In addi- 
tion, NUSCO compared the repowered plant with a pulverized 
coal steam plant on a year-by-year basis over the forty year life of 
the plant. 


33476 (EPRI-AP—5717) Evaluation of hard-rock-cavern 
construction methods for compressed-air energy storage: Final 
report. Thrasher, J.E.; Lange, R.B. ‘enks ll Geaee, 308. 
Tulsa, OK (USA)). Apr e988. 122p. Research Repors 
Center, Box 50490, Palo Alto, CA 94303;1; GPO Dep. 
Order Number T188009228/JAW. 

This report presents the results of construction cost and 
schedule estimates for caverns mined in hard rock for 100-MW and 
220-MW compressed air energy storage (CAES) plants with 10 
hours storage capacity and using either water-compensated cavern 
operation with constant turbine-inlet pressure operation on uncom- 
pensated cavern operation with sliding turbine-inlet pressure oper- 
ation. The estimates are made for caverns mined by large-parallel- 
tunnel methods and by room-and-pillar methods. The results indi- 
cate that, for the cavern sizes involved, the room-and-pillar method 
is cost-competitive with the large-parallel-tunnel methods, but the 
method requires marginally more construction time. The largest 
cavern size in the estimates may, however, be approaching the size 
where the room-and-pillar method may no longer be competitive. 
The technical feasibility of water curtains for preventing or mini- 
mizing leakage of air from CAES hard-rock caverns is evaluated, 
and construction cost and schedule estimates are made for uncom- 
pensated caverns. It is concluded that the performance of water 
curtains is dependent upon the accuracy of the values of site specif- 
ic variables and assumptions utilized in the design. A method is pre- 
sented for assessing if a water curtain may be economical for a 

CAES cavern. Such an assessment for a water curtain 
for an uncompensated CAES cavern is more complex and beyond 
the scope of this study. Also, a program for testing the operation of 
a water curtain in conjunction with an air-storage cavern operation 
is proposed. For the specific cavern sizes considered in this report, 
the estimated water-curtain construction costs and times for the un- 
compensated room-and-pillar caverns are found to be greater than 
for the uncompensated large-parallel-tunnel caverns. 11 refs., 18 
figs., 19 tabs. 


33477 (EPRI-AP—5772) Evaluation of a once-through 
heat recovery steam generator concept: Final report. Babione, 
R.A. (Arinc Research Corp., Annapolis, MD (USA)). Apr 
1988. 71p. Research Ri Center, Box 50490, Palo Alto, 
CA 94303. Order Number T188009895/JAW. 
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This report presents the results of a reliability, availability, 
and maintainability (RAM) evaluation of a once-through concept 
for a combined-cycle heat recovery steam generator (HRSG). The 
project included a review of differences in reliability and maintain- 
ability characteristics of the once-through concept and a typical 
drum-type HRSG design. A special effort was placed on an investi- 
gation of the expected performance of the thin-wall alloy 800 boiler 
tubing used in the once-through HRSG. An analysis was performed 
by using the UNIRAM computer modeling methodology to com- 
pare the predicted availability of the once-through HRSG design 
with that of a drum-type system. The results of this project provide 
a basis for understanding the RAM characteristics of the once- 
through HRSG concept and identify areas where additional re- 
search may be beneficial in evaluating this new design for applica- 
tion within the utility industry. 28 refs., 5 figs., 7 tabs. 


33478 (HQ—1981, pp 27) Storage of electricity by hy- 
drogen. Belanger, G. 1981. (In French). Hydro-Quebec, 
Montreal, Canada. (CE—01310). 

In Description of a Quebec R & D strategy on hydrogen as 


source. Sector reports. 

One of the principal problems facing Hydro-Quebec is large- 
scale electricity storage in order to be able to supply peak demand 
from excess power produced during slack periods. Up to the time 
of this report, this was done by hydraulic storage and by the La 
Citiere gas turbine station. A pumped storage station is planned to 
handle 2000 MW of excess demand, but alternate possibilities are 
under consideration. One of these is electrolysis of water by excess 
electric power, storage of hydrogen so produced, and finally pro- 
ducing electricity again during demand periods by combustion of 
the stored hydrogen. This report presents the power demand situa- 
tion experienced by Hydro-Quebec over the past ten years and the 
evaluation of various systems using the electricity-hydrogen-elec- 
tricity cycle to store electric power on a daily, seasonal, or inter- 
mittent basis. Three systems are proposed and various off-peak stor- 
age methods, including electrolyis of hydrogen, pumped storage, 
fuel cells, and gas turbines, are compared. 6 figs., 3 tabs. 


33479 (NP—8010874) Public Utility Commissioner selec- 
tion and electric utilities’ cost of capital: Part 2, Bond rat- 
ee a cee enna ee ee 
P.D.; Mishra, B. (Alabama Univ., Birmingham (USA); 
McNeese State Univ., Lake Charla LA (USA)). Sep 1987. 
32p. School of Mines and Energy Development, Box 6282, 
The University of Alabama, Tuscaloosa, AL 35486. Order 
Number T188010874/JAW. 

The objective of this project is to determine if the direct 
election of PUCs has any effect on electric utilities cost of capital. 
The research is carried out in two parts. The first part of the 
project is an analysis of the overall cost of capital of electric utili- 
ties. We use a book-value-weighted average of the costs of short 
and long term debt and common and preferred equity for 1982. A 
random coefficient regression model is used to analyze the effects 
of political and financial variables on the overall cost of capital. We 
find that direct election of the PUC has no effect on this measure 
of the overall cost of capital. This analysis is presented in Part 1 of 
the report. The second part of the project is an analysis of electric 
utility bond ratings for the period 1979-1983. Bond ratings are 
widely used to assess the quality of bonds, and are viewed as re- 
flecting the degree of credit and default risk. An N-chotomous 
probit model is used to analyze the effects of political and financial 
variables on bond ratings. We find that direct election of the PUC 
has a significant negative effect on electric utilities bond ratings. 
This analysis is presented in Part 2 of the report. 


33480 Scale model test results for an inverted u-tube 
steam generator with comparisons to heat transfer correla- 
tions. Boucher, T.J. New York, NY; American Society of 
Mechanical Engineers (1987). 7p. (CONF- -871234—). Ameri- 
can Society of Mechanical Engineers, 345 East 47 St., New 
York, NY 10017. 


From ASME winter meeting; Boston, MA, USA (13 Dec 


Technical P; 87-WA/NE-16. 

To provide data for assessment and development of thermal- 
hydraulic computer codes, bottom main feedwater-line-break tran- 
sient simulations were performed in a scale model (Semiscale Mod- 


1987). 
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2C) of a pressurized water reactor (PWR) with conditions typical 
of a PWR (15.0 MPa primary pressure, 600 K steam generator inlet 
plenum fluid temperatures, 6.2 MPa secondary pressure). The state- 
of-the-art measurements in the scale model (Type III) steam genera- 
tor allow for the determination of U-tube steam generator second- 
ary component interactions, tube bundle local radial heat transfer, 
and tube bundle and riser vapor void fractions for steady state and 
transient operations. To enhance the understanding of the observed 
phenomena, the component interactions, local heat fluxes, local sec- 
ondary convective heat transfer coefficients and local vapor void 
fractions are discussed for steady state, full-power and transient op- 
erations. Comparisons between the measurement-derived secondary 
convective heat transfer coefficients and those predicted by a 
number of correlations, including the Chen correlation currently 
used in thermal-hydraulic computer codes, show that none of the 
correlations adequately predict the data and points out the need for 
the formulation of a new correlation based on this experimental 
data. The unique information presented herein should be of interest 
to anyone involved in modeling inverted U-tube steam generator 
thermal-hydraulics or forced convection boiling/vaporization heat 
transfer. 


33481 COMMIX analysis of the sodium heated helical 
coil steam Kakarala, C.R.; Burge, S.W.; Sha, 
W.T. New York, NY; American Society of Mechanical En- 
gineers (1987). 12p. (CONF-871234—). American Society of 
wet Engineers, 345 East 47 St., New York, NY 


From ASME winter meeting; Boston, MA, USA (13 Dec 
1987). 

Technical Paper 87-WA/NE-15. 

This paper describes the COMMIX-HCSG computer pro- 
gram and compares predictions to data obtained from performance 
tests on a 76 MWt Helical Coil Steam Generator (HCSG) test unit. 
COMMIX-HCSG is a multi-dimensional thermal/hydraulic code 
that models both steady state and transient operation of an HCSG. 
The code solves a system of Navier-Stokes continuum equations 
that have been modified with a combination of volume and direc- 
tional surface porosities and distributed resistances. This formula- 
tion properly accounts for the presence of tube bundle, supports, 
and baffles on the shell side of the steam generator. Turbulence 
models and heat transfer and pressure drop equations are used as 
applicable for the different regions including the upper plenum, the 
tube bundle, and the lower plenum of the HCSG. The data was ob- 
tained from performance tests conducted in early 1987 on the 76 
MWt HCSG test unit at the Energy Technology Engineering 
Center (ETEC). The test unit contains over 700 instruments. 
HCSG development and tests are carried out as part of the Depart- 
ment of Energy program to develop reliable and economical liquid 
metal heated steam generators. 
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ER ALSO TO tae 32051, 32099, 32103, 32105, 32107, 32111, 
33473, 33732, 34823, 34877, 34929 


33482 (CONF-8409411—) Disposal and utilization of 
liquid and solid wastes in coal-fired power plants and waste 
incinerators. (Landesamt fuer Wasser und Abfall Nordrhein- 
Westfalen, Duesseldorf (Germany, F.R.)). 1985. 190p. (In 
German). NTIS (US Sales Only), PC A09/MF A01. Order 
Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

The combustion of coal in power plants and the incineration 
of wastes result in gaseous, liquid and solid residual wastes. A very 
important task which is also very demanding both in a technologi- 
cal and scientific point of view, is to collect use and dispose of 
these in a non-pollutive way. 14 papers given at the conference 
were entered separately into the data base. 
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33483 (CONF-8409411—, pp 41-48) ——_ of 
discharging effluents from combustors/ 


legal provisions when 

incinerators. Kromarek, M. (Regierungspraesidium Koein 
rae: F.R.)). 1985. (In German). NTIS (US Sales 
So aa A09/MF AO1. Order Number DE88770147/ 


From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/8 

It is necessary to also consider water management objectives 
when dealing with pollution abatement in flue gases from coal 
power plants and waste incinerators, and to clearly point out the 
limiting factors provided by the legal provisions of the water law. 
However, the regulation of the individual case according to the 
water law is less clearly cut than the principle paper. This results 
from the fact that, first and foremost, waste incinerators and power 
plants are subject to the Federal German Air Pollution Control 
Law in terms of plants requiring licencing; the provisions of the 
water law, however, will apply only in addition to these. 


33484 (CONF-8409411—, pp 53-65) Flue gas treatment 
in power plants. Broeker, G. (Landesanstalt fuer Immis- 
sionsschutz des Landes Nordrhein-Westfalen, Essen (Ger- 
many, F.R.)). 1985. (In German). NTIS (US Sales Only), 
PC A09/MF A01. Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

Energy policy reasons rather forbid to substitute other fuels, 
like natural gas, for coal; that is why a first step was made to try 
and lower the sulfur content in the fuel proper. This primary meth- 
ods for fuel desulfurization, however, have been fully exploited for 
black coal by now. As a result, secondary methods for a further 
reduction of SO. emissions are required, i.e. the desulfurization of 
the flue gas. The methods to be used for the desulfurization of flue 
gases downstream to the electric filter comprise wet scrubbing, 
spray sorption, and dry scrubbing (activated carbon). 


33485 (CONF-8409411—, pp aan Solid wastes in 
power plant operation - assessment of obtaining quantities and 

environmental impact. Merkel, E. (Landesamt fuer Wasser 
und Abfall Nordrhein-Westfalen, Duesseldorf (Germany, 
F.R.)). 1985. (in German). NTIS (US Sales Only), PC A09/ 
MF AO1. Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

The paper aims at an assessment of the wastes obtaining in 
individual power plant systems for their environmental relevance 
and at suggestions for the behaviour of these substances related to 
water protection when deposited in landfills. 


33486 (CONF-8409411—, pp 147-157) Utilization of 
gypsum from flue gas desulfurization. Pietrzeniuk, H.J. (Um- 
weltbundesamt, Berlin (Germany, F.R.)). 1985. (In 
German). NTIS (US Sales Only), PC A09/MF A011. Order 
Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, oo Germany (26 = ae 

.WA-Materialien.; N 

A punt sonber of stndiee showed that it in technologically 
feasible to substitute desulfurization gypsum for natural gypsum in 
its applications. That is why, today’s discussion focusses exclusively 
on the question whether these vast gypsum quantities can be inte- 
grated purposefully in a re-utilization cycle or whether they will 
have to be deposited - at least in part - at suitable sites. 


33487 (CONF-8409411—, pp Bree Utilization of 
solid combustion wastes. Hachen, J. (Regierungspraesidium 
Arnsberg (Germany, F.R.)). 1985. (In German). NTIS (US 
Sales Only), PC A09/MF AOl. Order Number 
DE88770147/JAW. 
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From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

Usable solid combustion wastes obtain in power plants and 
waste incinerators. The paper restricts itself to ashes, fly ashes, 
filter dusts and scrap. Wastes from power plant differ from those 
produced in incinerators. That is why both groups are dealt with 
separately. 


33488 (CONF-8409411—, pp 191-200) Depositing of 
solid wastes from ee een principles, techni- 
cal solutions. Behrend, J. (Regierungspraesidium Koeln 
ens F.R.)). 1985. (in German). NTIS (US Sales 
ae A09/MF A0Ol. Order Number DE88770147/ 


From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

Landfill depositing is the only method agreed on for the dis- 
posal of wastes from dry additive treatment. The preconditions to 
be met are: depositing only above ground-water level; sealing the 
surfaces of deposited wastes with a layer of whesive soil to prevent 
penetration of precipitation water; covering the sealing layer with 
gravel-type material for surface drainage; covering the surface 
drainage area with a loess layer for recultivation; inclining the sur- 
faces of ash layers and all cover layers to provide for surfacewater 
run-off; and filling up a broad ditch between ash deposits and adja- 
cent terrain using gravel. 


33489 (EC—SPE1PG2) Environmental code for steam 
electric power generation. Siting phase. (Environment 
Canada, Ottawa, Ontario). Mar 1987. 14lp. (In French). 
(MICROLOG—88-00403). Environmental Protection Di- 
rectorate, Environment Canada, 351 St. Joseph Blvd., Ter- 
rasses de la Chaudiere, Ottawa, Ont., Canada K1A 0E7; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

The Siting Phase Code is one of a series of documents being 
developed for the steam electric power generation industry, includ- 
ing both fossil-fuelled (gas, oil and coal-fired boilers), and nuclear- 
powered stations (CANDU heavy water reactors). In this docu- 
ment, the environmental concerns associated with water, air and 
solid waste aspects of steam electric power plants are discussed, 
and a three-phase approach by site selection teams is suggested to 
minimize these concerns. Site selection criteria are presented to 
minimize the detrimental environmental effects of once-through 
cooling water systems, wastewaters discharged to surface waters 
and groundwater, solid waste disposal sites, and atmospheric emis- 
sions. The siting criteria address five main components of the envi- 
ronment: land use, terrestrial ecology, surface water and ground- 
water, aquatic ecology, and atmospheric environment. Phase I cri- 
teria are designed to avoid certain areas in order to arrive at poten- 
tial sites. Phase II criteria are then applied to determine preferred 
sites, and Phase III criteria are applied to offer recommended sites. 


33490 (EWSH—28071987) Source testing for particulate 
emissions from power boiler Unit 1 Thermal Generating Sta- 
tion, Selkirk, Manitoba 1986. ent of Environmental 
and Workplace Safety and Health (Canada)). 28 Jul 1987. 
4ip. (MICROLOG—88-01040). Manitoba Environment and 
Workplace Safety and Health, 450 Broadway Ave., Room 
156, Legislative Bldg., Winnipeg, Man., Canada R3C OV8; 
$N/C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$10 CAN. 

Three particulate source emission tests were conducted on 
the breeching of boiler Unit 1 at Manitoba Hydro’s Selkirk Ther- 
mal Generating Station. At that time the average concentration of 
particulate matter emitted from the 76 metre stack was 1.94 grams 
per dry standard (temperature 25°C, pressure 760 mm Hg) cubic 
metre when corrected to 12% COs. At the time of these tests, the 
Selkirk Station was utilized for testing and training purposes only, 
rather than to supplement the capacity of Manitoba Hydro’s hy- 
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draulic stations. Consequently as annual electrical power generation 
was well below the amount specified for Clean Environment Com- 
mission Order No. 1048 Clause 1 (c), the particulate emission limit 
was not in effect. 1 ref., 3 figs., 5 tabs. 


33491 (KFK-PEF—33) Optimization of catalyst composi- 
tion for selective catalytic reduction of nitrogen oxides by 
ammonia under transient conditions. Kotter, M.; Lintz, H.G. 
(Kernforschungszentrum Karlsruhe G.m.b. H. (Germany, 
F.R.). Projekt Euro; hes Forschungszentrum fuer Mass- 
nahmen zur Luftre). Nov 1987. 31p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88753532/JAW. 

A new NO/sub x/ abatement strategy proposes the use of 
the Ljungstrom heat exchanger (Luvo) of the power plant as reac- 
tor, impregnating its surface by the catalytic active component. As 
the Luvo is rotating, being alternatively in contact with flue gas or 
clean air, this implies concentration cycling of the reactants and 
thus transient operation of the reactor. This transient behaviour has 
been simulated by use of a laboratory reactor. The catalyst used are 
of the impregnation type, based on oxides of vanadium and titani- 
um. The catalytic activities obtained compare favourably with the 
values measured on bulk catalysts under stationary conditions. The 
results show that the sorption capacity of the catalyst for ammonia 
is an essential parameter in selective catalytic reduction of nitrogen 
oxides. The temperature dependence of the activity is determined 
by the composition of the catalyst. Thus the variation of this com- 
position can be used to adapt the catalyst to the stationary tempera- 
ture profile of the heat exchanger. After an ammoniacal pretreat- 
ment the catalysts show reduced activity in the SO2-oxidation and 
the catalytic characteristics during the time on stream are im- 
proved. (orig.) With 10 figs., 18 refs.. 


33492 (OFR—830913) Technical and economic feasibility 
investigation of flue gas desulphurization by-product gypsum 
utilization. Luckevich L.M.; Haley M.P. (Ontario Research 
Foundation, Sheridan Park (Canada)). 13 Sep 1983. 86p. 
(CE—01153). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

A principal cause of acidic precipitation is the emission of 
sulphur dioxide (SO2) from flue gases through flue gas desulphuri- 
zation (FGD) mitigates the problem of acidic precipitation but 
yields a solid waste which is collected as a wet sludge. Environ- 
mental concerns associated with wet FGD wastes include unpro- 
ductive land use and surface and ground water contamination. The 
most widely used FGD method for medium to high sulphur coals 
(such as those burned in middle and Eastern North America) is 
forced oxidaton limelimestone FGD. This process yields a hydrated 
calcium sulphate (gypsum) board, in Portland cement, in plaster 
products and in agriculture. The utilization of gypsum from FGD 
would help to offset the operation cost of the FGD system and 
would minimize the environmental impact of FGD solid wastes. 
This study investigated the technical and economic feasibility of 
FGD gypsum utilization in Canada. 51 refs., 11 figs., 11 tabs. 


33493 (ORF—8061982) A laboratory scrubber study of 
flue gas desulphurization to minimize wastewater pollutants 
and produce a useable by-product gypsum. Brown, E.C.; 
Joyce, LH.; Luckevich, L.M. (Ontario Research Founda- 
tion, Sheridan Park (Canada)). 8 Jul 1982. 44p. (CE— 
01306). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The proposed program developed in this report arises from 
concern regarding power-plant SO: emissions, acid rain generation 
and the development of improved scrubber technology on flue 
gases to ensure their control. A major concern of current wet 
scrubber technology for the removal of sulphur dioxide is the envi- 
ronmental impact of the waste products thus produced. Dewatering 
processes and the toothpaste-like product of some systems create 
serious disposal problems and act as a source of groundwater con- 
tamination. Thus, North American experience of current technolo- 
gy has converted an air pollution problem into a water pollution 
problem. This proposal addresses these partiuclar problems in three 
ways. Firstly, it proposes to produce a state of the art. review on 
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scrubber process conditions, and the applications and environmental 
impact of by-products and wastes produced. Secondly, it proposes 
an experimental program to develop useable by-product gypsum by 
means of wet scrubber technology, thus eliminating disposal prob- 
lems and adding a possible financial return on investment on pollu- 
tion control devices. Thirdly, it is proposed to establish optimun 
flue gas desulfurization conditions which minimize the enviornmen- 
tal impact of process wastewashwater. 4 refs., 3 figs., 3 tabs. 


33494 Study of an adsorption process using silicalite for 
sulfur dioxide removal from combustion gases. Gollakota, 
S.V.; Chriswell, C.D. (Ames Lab., Fossil Energy Program, 
Iowa State Univ., Ames, IA 50011 (US)). Industrial and En- 
gineering Chemistry Research; 27: No. 1, 139-142(Jan 1988). 
Contract W-7405-ENG-82. 

An adsorption process using silicalite, a hydrophobic molec- 
ular sieve, was investigated for the removal of sulfur dioxide from 
combustion gases. Silicalite, which is a polymorph of silicon diox- 
ide, was found to remove SO: from simulated stack gases to give 
SO.-free effluents. Silicalite adsorbs sulfur dioxide in the presence 
of major components of stack gases such as nitrogen, oxygen, 
carbon dioxide, and water vapor. This process has the potential to 
reduce the sulfur dioxide content of hot combustion gases before 
they enter the turbine in a direct coal-fired power system. The 
sulfur dioxide adsorption capacity of silicalite was determined at 
temperatures from 25 to 800°C and pressures from 1 to 21.4 atm. 
The breakthrough curves were modeled based on the equation of 
Bohart and Adams. The adsorption characteristics were evaluated 
as a function of various parameters which are necessary for the 
design of an adsorber. The adsorption-desorption properties of sili- 
calite were compared with those of active carbon and a zeolite. 


2003 Power Transmission And Distribution 
REFER ALSO TO CITATION(S) 34877, 34929 


33495 (CONF-880734—1) A multiconductor model for 


determining the response of power and distribu- 
tion lines to a high altitude pulse (HEMP). 
Tesche, F.M.; Barnes, P.R. (E-S Inc., ‘Greenville, 


TX (USA); Oak Ridge National Lab., TN (USA)). 1988. 
Contract AC05-840R21400. 8p.. NTIS, PC A02;3; GPO 
Dep. Order Number DE88004647/JAW. 

From IEEE PES summer meeting; Portland, OR, USA (25 
Jul 1988). 

» calculation model for electromagnetic pulse coupling to 
transmission and transmission line is discussed. Sample calculations 
for a 345 kV transmission line are given. 3 refs., 8 figs. 


33496 (CRIE-T—86066) Studies on corona and field ef- 
fects of Shiobara HVDC test line. (Part 7) Influence of 
weather condition on AN generation. Nakano, Yukio. (Cen- 
oe Research Inst. of Electric Power Industry, Tokyo 

)). Aug 1987. 28p. (in Japanese). NTIS (US Sales 

nly) ), PC A03. Order Number DE88753103/JAW. 

Corona noise generated from a DC transmission line is one 
of the important elements from the standpoint of the measures to 
maintain a good electrical environment. DC corona noise has the 
nature different from that of corona noise during AC transmission, 
for example, it occurs more when it is fine or cloudy than when it 
is rainy, and its source is practically limited only to a positive elec- 
trode power line. The Central Power Institute constructed a 
UHVDC test line in Shiobara in 1982 and has conducted a research 
concerning ion current and corona characteristics of a DC power 
line. Concerning corona noise, a method was firstly developed to 
predict the generation of corona noise limiting only in case that it is 
fine or cloudy, taking into consideration the effects from the elec- 
trode arrangement of a power line and the power line arrangement. 
In this regard, the effects of the meteorological conditions on DC 
corona noise based upon the data obtained during the long range 
continuous measurements and observations about the Shiobara test 
line were studied andi were compared with the predicted figures 
which had been obtained by the aforementioned already developed 
prediction method. As a result, both figures coincided very well 
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and the prediction method was proved to be applicable as is to 6 
conductor power lines. (18 figs, 8 tabs, 13 refs) 


Akita, Shirabe; Ishihara, Kaoru; on es Nemoto, 
Minoru. (Central Research Inst. of ic Power Industry, 
Tokyo (Japan)). Aug 1987. 4ip. (in J ). NTIS (US 
Sales Only), PC A03. Order Number DE88753105/JAW. 

As the underground power transmission technology in order 
to transmit large power through the limited transmission routes into 
the center of Tokyo Metropolis, a development research has been 
carried out on a liquid nitrogen cooling cryoresistive cable, in 
which an external cooling system becomes feasible due to rational- 
ization of thickness of electric insulation. Heretofore, the conceptu- 
al design of a 275K:V colle wen dons and is adequacy was con- 
firmed by using a 66K'V cryoresistive cable experiment facility and 
othe: wildy bad Loum: eanahthdiind tee wtelids stdalanthe GiGi: 
tral Electric Power Institute and Nihon Kokan Co. Ltd., on such 
items concerning generating losses as (a) conductor loss, (b) pipe 
eddy current loss, (c) heat inleak to the piping in case of the 
vacuum powder thermal insulation, and (d) dielectric characteristics 
of cable insulator. By the above, the prospects of development of 
the cable proper of an external cooling 275KV cryoresistive cable 
system was confirmed to be fair. It was found to be necessary to 
develop its connector and terminal in order to put it to practical 
use in the future. (13 figs, 3 tabs, 12 refs) 


33498 (DOE/CE/76258—T1) On-line detection of system 
instabilities: Final report. Zaborszky, J.; Huang, G.; Zheng, 
B.H.; Leung, T.C. (Washington Univ., St. Louis, MO 
(USA); Taam A and M Univ., College Station (USA); 
Washington Univ., St. Louis, ‘MO (USA); Washington 
Univ., St. Louis, "MO (USA)). 15 Nov 1986. Contract 
ACO1- 84CE76258. 84p. NTIS, PC A05; 3; GPO Dep. Order 
Number DE88005522/JAW. 

This report summarizes an efficient two stage monitoring te- 
chiques for power system stability . The process utilizes an unusual- 
ly effective technique for identifying coherent dynamic clusters 
within a power system and establishing the connections between 
the clusters and critical swings in the power system. In the first 
stage, transient energy injected into the power system is compared 
with critical energies which can drive the cluster into separation. 
Failing this sufficiency test, the condition then is evaluated by test- 
ing the position of the initial state directly with respect to the sta- 
bility boundary. An efficient expansion which is easily derived on 
the computer is used. Only one scalar value needs to be computed 
for each canidate. New theoretical and computational results on 
identifying equilibria are also given in this final report. 


33499 (EGG-M—25787) Case study: Reliability of the 
INEL = Power System. Galyean, W.J.; Fowler, R.D.; 
Close, J.A.; Donley, M.D. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1988. Oaudiek ACO07-761D01570. 9p. (CONF- 
880692—3). NTIS, PC A02/MF AO01;1. Order Number 
DE88007735/JAW. 

From 15. INTER-RAM conference for the electric power 
industry; Portland, OR, USA (14 Jun 1988). 

Recent power outages experienced at the Idaho National 
Engineering Laboratory (INEL) prompted some customers to call 
for major modifications to the power system. A reliability analysis 
of the INEL Site Power System (a loop configuration) was per- 
formed to understand the true performance of the system and the 
dominant causes of outages. This was done using fault tree model- 
ing techniques along with the IRRAS-PC computer code. Twenty- 
nine years of site specific data were obtained from logs maintained 
by the INEL Site Power System Dispatch Office. A detailed model 
was developed and validated against actual outage history for the 
site. The fault tree analysis identified several major contributors to 
the outage frequency. 5 figures, 3 tables. 
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33500 (EPRI-EL—5063-Vol.2) Nondestructive evaluation 
of wood utility poles: Volume 2, Second-generation nonde- 
structive evaluation: Final report. Bodig, J.; Anthony, R.W. 
(Engineering Data Management, Inc., Fort Collins, 

(USA)). May 1988. 106p. Research Reports Center, Box 
Po Palo Alto, CA 94303;1. Order Number TI88010689/ 


This report provides information on a cooperative research 
project between the Electric Power Research Institute (EPRI), En- 
gineering Data Management, Inc. (EDM) and participating utilities 
concerning the evaluation of the bending strength of in-service 
wood utility poles. Further, it discusses the quantification of the 
rate of strength degradation of in-service poles within defined sta- 
tistical limits. In addition, the report focuses on the development of 
a second generation nondestructive evaluation (NDE) data base to 
allow the prediction of the strength of individual in-situ wood utili- 
ty poles. Based on the statistics of the second generation NDE and 
the knowledge of the variability of visually-graded wood utility 
poles minimum strength requirements for in-service poles evaluated 
by NDE can be derived. The concept provides for an equivalence 
performance of the two systems and satisfies the intent of the 
design codes. Using the data and background methodology devel- 
oped in RP 1352 under EPRI license, Engineering Data Manage- 
ment, Inc. developed a wood pole NDE device called PoleTest. 12 
refs., 21 figs., 13 tabs. 


33501 (EPRI-EL—5707) Conductor temperature 
search: Final report. Black, W.Z. (Georgia Inst. of Tech., 
Atlanta (USA)). May 1988. 127p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303;1; GPO Dep. Order 
Number T1I88010690/JAW. 

This report describes a dynamic ampacity program called 
DYNAMP that has the capability to predict the temperature of 
bare overhead conductors when they are subjected to a known cur- 
rent and known set of weather conditions. The program can oper- 
ate in three different modes: the steady-state mode is used to calcu- 
late the conductor current or temperature under steady operating 
conditions; the transient mode is used to calculate temperatures 
under changing currents or weather conditions; the predictive 
mode is used to calculate emergency temperatures resulting from a 
step change in current. The program is capable of calculating con- 
ductor temperatures and steady state ampacity values for seven dif- 
ferent conductor designs. 38 refs., 45 figs., 11 tabs. 


33502 (EPRI-EL—5799-Vol.1) Demonstration of a broad- 
cast radio system for distribution automation: Volume 1: 
system performance, final report, May 1988. Richardson, B.; 
Robinson, B.; Mosher, T.; Owen, R. (Cooper Industries, 
Inc., Franksville, WI (USA). McGraw-Edison Power Sys- 
tems Div.). May 1988. 75p. Research Reports Center, Box 
aoe Palo Alto, CA 94303;1. Order Number T188010642/ 
JAW. 

From 1982 through 1986, Philadelphia Electric Company 
(PECo) hosted the test of a communication system proposed for 
distribution automation and load management. The system included 
a utility control center (UCC), a broadcast interface unit in the AM 
station transmitter, and receiving units. To implement two-way 
communications, transmitters operating in the VHF spectrum at 
154.463750 MHz were coupled with AM receivers. The VHF 
signal was received by four central receivers installed in the PECo 
service territory, and communicated to the UCC by either micro- 
wave or telephone links. The AM carrier signal provided communi- 
cations and a synchronous time reference for the communication 
system. Station WCAU, 1210 kHz, was the broadcaster for the test. 
The test results confirmed the effectiveness of the AM broadcast 
link. However, in this particular implementation, the VHF link fell 
short of both expectation and acceptablity for return-path commu- 
nications. The data is summarized and discussed in Volume I, and 
presented with additional detail in Volume II. A communications 
system consultant developed analytical models for the AM and 
VHF signal paths, and analyzed the data with respect to the 
models. Volume I of the two-volume report describes the commu- 
nications system in general, presents the major data interpretations 
and conclusions, and describes the chronology and background for 
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the project. It must be read and understood as a prerequisite for 
studying the information in Volume II. 14 figs., 1 tab. 


33503 (OH/RD—87/19/K) Lateral load behaviour of 
drilled pieces in Leda clay. Radhakrishna, H.S.; Tsang, R. 
(Ontario Hydro Research Div., Toronto (Canada)). 24 Sep 
1987. 82p. (MICROLOG—88-01727). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Ontario Hydro's proposed 500 kV transmission line in East- 
ern Ontario traverses through areas covered by marine clay depos- 
its known as Leda clay. This clay, because of its metastable internal 
structure, exhibits high sensitivity due to disturbance, often result- 
ing in a significant loss of strength and greatly increased deforma- 
tions. While the geotechnical properties of this clay are well re- 
searched, the lateral load behaviour of drilled piers in sensitive clay 
is not well understood. A load test program was carried out by in- 
stalling eleven fully instrumented full scale foundations in Leda 
clay at a test site. The methods of construction used and the behav- 
iour of the footings under shear and moment loads simulating the 
lattice type and steel pole structures are described. The effect of 
depth to diameter ratio and moment to shear ratio on the deflection 
and rotation of the piers is discussed. The measured responses are 
compared with theoretical predictions made by a non-linear, four 
spring model. Implications of the findings for the design of drilled 
shafts for steel poles in Leda clay are also discussed. 8 refs., 46 
figs., 19 tabs. 


33504 (OH/RD—87/251/K) Helix Anchor Tests Tim- 
mins T.S. [Transmission Station]. Tsang, R.H.K. (Ontario 
Hydro Research Div., Toronto (Canada)). 6 Oct 1987. 24p. 
(MICROLOG—88-01730). Ontario Hydro Research Divi- 
sion, Editorial Section, 800 Kipling Ave., Toronto, Ont., 
Canada M8Z 5S4; $10.00 CAN; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Due to difficult soil conditions encountered at the Timmins, 
Ontario, Transmission Station, i.e. the presence of mine tailings and 
peat under the T2 transformer, two field load tests were conducted 
to verify the expected capacity of proposd firewall foundations. 
Compression load tests were performed on two PIFA helix anchors 
installed along the proposed firewall. Both test anchors indicated 
acceptable capacity and settlement deflections. However, some dif- 
ficulties encountered during anchor installation are discussed. 2 
refs., 14 figs., 3 tabs. 


33505 See Ottawa Merivale TS 
[Transmission Station] system studies. Pillai, P. 
(Ontario Hydro Research Div., Toronto (Canada)). 6 Nov 
1987. 15p. (MICROLOG—88.01732). Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., To- 
ronto, Ont., Canada M8Z 5S4; $10.00 CAN; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

Tests were conducted at Ottawa Merivale Transmission Sta- 
tion (Ontario) under simulated fault conditions to evaluate the 
grounding system performance. The station ground potential rise, 
current splits, touch and step potentials, induction on communica- 
tion cable and soil resistivity at the station were measured. The 
measured results were found to be within safe limits for an ultimate 
h-v station fault current of 20 kA. Models were developed to gen- 
eralize the results to include the addition of 500-kV facilities. 3 
refs., 3 figs., 4 tabs. 


33506 (ORNL/Sub—85-00212/1) Characteristics of 
twelve-phase power transmission. Stewart, J.R. (Power Tech- 
nologies, Inc., Schenectady, NY (USA)). Apr 1988. Con- 
tract AC0S5- 840R21400. 208p. NTIS, PC Al0/MF AO0i;1. 
Order Number DE88008995/JAW. 

High phase order power transmission, particularly twelve- 
phase, is an option for maximizing power transfer over a right-of- 
way of given width. This report presents the result of an experi- 
mental and analytical program that included construction of a 
twelve-phase steel lattice portal tower with special insulators, con- 
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struction of a twelve-phase substation, and subsequent energization 
of the world’s first twelve-phase power transmission line. Impe- 
dances, electrial environmental effects (radio noise, audible noise, 
electric and magnetic fields), and single and three-pole switching 
are among the parameters measured and evaluated. The twelve- 
phase line design is compared with existing three-phase designs that 
are significantly larger for the same power transfer capability. It is 
concluded that twelve-phase transmission does perform as predicted 
and that it is an option where space is limited. 


33507 (QAPE—861021) Report of inquest and public 
hearing: power transmission line project currently at + /- 450 
kV, Radission-Nicolet-Des Canton. (Quebec Bureau 
d'Audiences Publiques sur l'Environnement, Quebec 
(Canada)). 21 Oct 1986. vp. (In French). (MICROLOG— 
87-03880; CE—01072). Hydro-Quebec, Centre de diffusion, 
75, boul. Dorchester ouest, 14e etage, Montreal, P.Q., 
Canada H2Z 1A4; $N/C; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Hydro-Quebec has begun construction of an extra-high volt- 
age DC power transmission line from the projected Radisson 
power station on James Bay to Des Cantons near the Vermont- 
New Hampshire border. This line will supply New England with 
power to its DC system in terms of a contract for delivery in Sep- 
tember 1990. The choice of DC has also been made in order to iso- 
late this particular line from the rest of the characteristically AC 
system, so that in case of failures in the AC system power can still 
be supplied. In this report, the proposed DC line is described and 
various environmental impacts are discussed. Only that part of the 
project running through lands not under the James Bay agreement 
is covered. Detail is given to the choice of various rights-of-way, 
the manner of crossing the St. Lawrence River, possible effects on 
humans and animals both during and after construction, socio-eco- 
nomic impacts on native people, communication between Hydro- 
Quebec and the groups affected, and possible technological effects 
of EHV DC transmission. Conclusions regarding this project are 
given by the independent commission chosen to review it. 7 refs., 
10 figs. 


33508 (EPRI-EL—4540-CCM-Vol.6-Rev.1) TLWorksta- 
tion code: Version 1.1: Volume 6, TLOP/SAGT manual, Re- 
vision 1. Douglass, D.A.; Grant, I.S. (Power Technologies, 
Inc., Schenectady, NY (USA)). Mar 1988. 414p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303;1; GPO 
Dep. Order Number T188920237/JAW. 

The transmission line optimization project has the goal of 
developing innovative optimization techniques for 115-500 kV 
transmission lines to optimize the interdependent electrical, environ- 
mental, and structural design parameters with respect to such fac- 
tors as initial or lifetime cost, electric field strength, and right-of- 
way requirements. This project is developing two closely linked 
computer programs to aid a line designer: TLOP, for Transmission 
Line Design Optimization, and TLSPOT, for Tower Spotting. This 
Manual describes the TLOP program. The TLOP program opti- 
mizes the cost of a transmission line as a system of interdependent 
environmental, structural, insulation, and economic parameters. An 
optimum solution is obtained from analysis of the present worth of 
revenue requirements of th line’s direct costs and cost of losses, 
for all combinations of user-specified design factors. Major varia- 
bles considered are conductor system and structure type. The pro- 
gram also provides design capabilities such as radioaudible noise, 
sag tension, and conductor temperature in an essentially stand-alone 
form. Development of the program is continuing. 
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REFER ALSO TO CITATION(S) 33768 


33509 (INIS-mf—11148, pp 35-45) Heat extraction from 
large nuclear power plants. Winkens, H.P. 1987. (In Czech). 
NTIS (US Sales Only), PC A07/MF A0O1. Order Number 
DE88702329/JAW. (CONF-8701127—). 

From National conference on district heating by nuclear 
power plants; Prague, Czechoslovakia (27 Jan 1987). 
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A survey: is presented characterizing the development of the 
use of nuclear power plants for district heating in the FRG and 
other west European and north European countries. The nuclear 
power plants in current operation are not suitable for heat supply 
because they have mostly been built in localities with a low popula- 
tion density. The situation should change in the next decade; the 
projects are briefly characterized and illustrated with diagrams, of 
nuclear heat supply implemented recently in west European coun- 
tries or to be implemented in the next future. Technical and eco- 
nomic questions are discussed of heat extraction from large tur- 
bines. The development of nuclear heat supply depends on such in- 
crease in cost benefits of heat extraction from nuclear power plants 
as to make the building of large heat transport systems cost-effec- 
tive. If such optimization of heat extraction costs is achieved, tran- 
sition can be expected in the next 10 to 15 years of large west 
German regional district heating systems to heat extraction from 
nuclear plants as the main sources of heat. (A.K.). 11 figs., 1 tab., 
19 refs. 


33510 (INIS-mf—11152) Anchorage and other ways of 
protecting power plant equipment against earth- 
oS secs and similar shock Workshop 
ust, R.; Podrouzek, J. (eds.). (Skoda, 
(Cie noslovakia) Vv ystavba Elektraren). Mar 1987. aa 
rk, (CONF-£703260—), NTIS (US Sales Only), PC 
A07/MF A0O1. Order Number DE88702333/JAW. 

Prt Wore’ a amide ane calle wipe of plseioli 

power plant technological equipment against earthquakes and simi- 
lar shock disturbances; Plzen, Czechoslovakia (18 Mar 1987). 
The of the workshop contain full texts of four 
papers of which three fall under the INIS Subject Scope. They are 
devoted to general aspects of nuclear power plant protection from 
seismic effects and also to specific applications, such as the seismic 
calculation of a transformer for the Mochovce nuclear power plant 
and to ancillary equipment providing seismic protection of power 
plant technological equipment. (Z.M.). 61 figs., 23 tabs., 67 refs. 


33511 (INIS-mf—11152, 4-98) Anchorage and other 
ways of protecting power plant technological 


against 

pust, R. (Skoda, (Czechoslovakia). Vystavba Elek- 
traren). Mar 1987. (In Czech). NTIS (US Sales Only), PC 
A07/MF A011. Order Number DE88702333/JAW. (CONF- 
8703260—). 

From Workshop on anchorage and other ways of protecting 
power plant technological equipment against earthquakes and simi- 
har ine, Reese Piet Chere tonatie GS ie 05% 

The problems are treated in detail of designing 
resistant power plants. Attention is paid to the principle of action of 
seismic forces and to the specific requirements on seismic resistance 
of power plant equipment. The seismic resistance of power plant 
equipment is understood to be the capability of the equipment to 
retain integrity, hermetic sealing, stability, strength, and reliable 
function capacity both during and after the seismic effect. The 
questions are discussed of creating mathematical models for seismic 
calculations of technological equipment and of selected cases solved 
using the SAP IV computer code. The peculiarities of anchorage 
and power plant equipment protection from. seismic effects are 
shown on seismic calculations of pipe systems and tanks. The main 
methods are summed up of anchoring technological equipment in 
building structures, including Czechoslovak standards governing 
this problem matter, especially from the point of view of strength 
criteria. (Z.M.). 35 figs., 19 tabs., 42 refs. 


33512 (INIS-mf—11152, pp 99-124) panne technologi- 
cal uncommon seismic effects. Podrouzek, 


equipment 
J.; Rejent, B. (Skoda, Prague (Czechoslovakia). Vystavba 
Eiektraren; Energoproj Prague (Czechoslovakia)). Mar 
1987. (In Czech). S (US Sales Only), PC A07/MF AO1. 
Order Number DE88702333/JAW. (CONF-8703260—). 
iat eneie teaieentieanalliadiamnamemamnidena at 
power plant technological equipment against earthquakes and simi- 
lar shock disturbances; Pizen, 2, Caechoslovaki = Mar 1987). 
Practical possibilities are discussed of 
ot yoiiar yun andimnn-aih'agumae Ghipe has seats 
equipment providing such modifications. Briefly outlined are the 
possibilities of reinforcing technological equipment and systems op- 
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erating at normal temperatures, where the basic precondition of 
seismic resistance is strong and reliable anchorage. Attention is paid 
to equipment handling high temperature media. In these cases, in 
selecting seismic protection thermal expansion should be considered 
as an accompanying effect. Different types are described in detail 
of hydraulic and mechanical limiters of foreign makes. It is stated 
on the basis of practical experience that hydraulic limiters involve a 
number of problems. Mechanical limiters seem to be more appropri- 
ate in spite of the complexity of their operation. Viscous dampers 
are another suitable element for the seismic protection of power 
plant technological equipment. (Z.M.). 22 figs., 3 tabs., 19 refs. 


33513 (NUREG—0020-Vol.12-No.2) Licensed operating 
reactors: Status summary report, data as of January 31, 1988. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Computer and Telecommunications Services). Feb 
1988. 497p. 

The operating units status report - licensed operating reac- 
tors provides data on the operation of nuclear units as timely and 
accurately as possible. This information is collected by the Office of 
Administration and Resources Management from the Headquarters 
staff of NRC's Office of Enforcement (OE), from NRC’s Regional 
Offices, and from utilities. The three sections of the report are: 
monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; a compilation of detailed 
information on each unit, provided by NRC’s Regional Offices, OE 
Headquarters and the utilities; and an appendix for miscellaneous 
information such as spent fuel storage capability, reactor-years of 
experience and non-power reactors in the US. It is hoped the 
report is helpful to all agencies and individual interested in main- 
taining an awareness of the US energy situation as a whole. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 33557, 33612, 33627, 33628, 33633, 33634, 
33635, 33638, 33647, 33650, 33661, 33665, 33666, 33667, 33670, 33672, 33675, 
34915 


33514 (EPRI-NP—1798-Vol.2) Stress corrosion cracking 
of LWR fuel: Volume 2, The SCCIG-B model: Final report. 
Miller, A.K.; Tasooji, A. (Stanford Univ., CA (USA). Dept. 
of Materials Science and Engineering). Mar 1988. 167p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303;1; 
GPO Dep. Order Number TI88920249/JAW. 

This report describes two major extensions of the SCCIG 
model for iodine stress corrosion cracking of Zircaloy. The first 
permits prediction of the effects of texture on SCC; the second (the 
SCCIG-B model) permits the prediction of the SCC behavior of 
zirconium-lined “barrier” cladding. A fast-running derivative model 
(CFMIII) has also been developed. A complete users manual for 
the SCCIG-B FORTRAN program is given. 42 refs. 


33515 (EPRI-NP—5720) DA/DN: A computer program 
for pipe fatigue crack growth: Final report. Quinones, D.F.; 
Server, W.L.; Beaudoin, B.F. (Cloud (Robert L.) and Asso- 
ciates, Inc., Berkeley, CA (USA)). Apr 1988. 70p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T1I88008654/JAW. 

This report describes microcomputer software for calculat- 
ing fatigue crack growth in light water reactor piping. Options are 
available for austenitic stainless or ferritic (carbon) steels. The com- 
puter program has been developed for use in leak-before-break 
analyses to calculate growth of a postulated part-through-wall 
crack over the plant lifetime. Input to the code includes pipe geom- 
etry, transient loads, crack orientation, a crack growth relation, the 
number of transients and cycles, and the cyclic yield stress. Theory 
and user information are provided in this report. 
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REFER ALSO TO CITATION(S) 32291, 32317, 33480, 33510, 33514, 33515, 
33557, 33595, 33612, 33613, 33614, 33615, 33616, 33617, 33619, 33623, 33624, 
33625, 33627, 33628, 33629, 33630, 33631, 33633, 33634, 33635, 33636, 33649, 
33650, 33653, 33661, 33662, 33665, 33666, 33667, 33669, 33670, 33671, 33673, 
33675, 33677, 33681, 33682, 34331, 34332 


33516 (CEA-CONF—9233) Steam generators U-bend 
thermal hydraulics. Coulon, N.; Magnaud, J.P.; Bertrand, G. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). t. d'Etudes Mecaniques et Thermi- 
ques). 1987. 9p. (CONF-8708247—). NTIS Us Sales Only), 
PC A02/MF A0O1. Order Number DE88753164/JAW. 

From 22. IAHR congress; Lausanne, Switzerland (31 Aug 
1987). 

Flow induced vibration is one of the most important prob- 
lem which appears in the design of pressurized water nuclear reac- 
tors steam generators. It causes wear and fatigue that may produce 
severe failures of the tubes, leading to a leakage of primary conta- 
mined coolant into the secondary fluid. In order to estimate how 
long steam generators are safe during their life-time and to propose 
design modifications, two-phase flow computer codes have been de- 
veloped to predict the thermal-hydraulics of steam generators. 
Since they treat of the whole exchanger, they represent, up to now, 
very poorly the anisotropic upper part of steam generators, which 
in fact appears to be a very critical region regarding vibrations. 
The topic of this paper is the prediction of the velocity field in the 
U-bend region and more precisely the component of the velocity 
which is perpendicular to the tubes. To deal with the highly com- 
plex geometry especially when anti-vibration devices are imple- 
mented the finite element fluid flow code TRIO has been used. The 
objective is to calculate the 3D steady secondary two phase flow 
for a given heat source provided by the primary side. The first re- 
sults are presented here. 


33517 (CEA-DAS—400) Recent and future evolution of 
the conception of French PWR facing safety and reliability. 
Vignon, D.; Morin, R.; Brisbois, J. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete). Nov 1987. 18p. (in French). (CONF- 
870911—). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE88753361/JAW. 

From International conference on the technical and econom- 
ic performance of nuclear power; Vienna, Austria (28 Sep 1987). 

The realization of French construction of REP(54 units) has 
conducted at an original approach of the safety. Now this approach 
is finished and the totality of detained dispositions are taken in con- 
sideration for the conception of the new standardized plant series 
N4. For the future, after this rationalization of this safety approach, 
a research on the simplification of the conception is provided. This 
new conception is based on the experience returns and on the re- 
sults of the probabilistic studies on the 900 and 1300 MWe reactors. 
This rationalization, the new concepts and the research of simplifi- 
cations are illustrated by concrete examples in this presentation. 


33518 (CEA-DAS—414) Taking in account of burn up for 
critical studies in plant. Maubert, L.; Puit, J.C. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. d’Analyse de Surete). Nov 1987. 9p. i 
French). (CONF-871045—). NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE88753170/JAW. 

From International seminar on nuclear criticality safety; 
Tokyo, Japan (19 Oct 1987). 

In France, all the calculations for preventing criticality are 
based on uranium oxyde with a maximal enrichment of 3.5% in 235 
U. Because the electricity producers use now a more enrichment 
fuel (until 4.5%, in weight), it is necessary to take in account the 
burnup for studies of criticality in containers or in reprocessing 
plants. In this paper the author shows the main problems for taking 
in account the burnup. 
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33519 (CEGB-TPRD/M—1621/R87) Evaluation of an 
acoustic leak analyser for use on PWR valves in sub-cooled 
water. Greasley, S.J.; Airey, D.R. (Central Electricity Gen- 
erating Board, Berkeley (UK). Berkeley Nuclear Labs.). Jul 
1987. 40p. NTIS:(US Sales Only), PC A03/MF AO1. Order 
Number DE88752777/JAW. 

This Report describes the work carried out to evaluate the 
performance of a commercial acoustic leak analyser for use on 
valves isolating pipework sections containing sub-cooled water. 
The investigation was carried out in 3 parts: (1) linking the analyser 
to a micro-computer to facilitate data storage, high resolution plot- 
ting and mathematical manipulation. (2) production of calibration 
curves of leakage noise versus known leak rate in cold water for 
different valve designs. (3) a review of the fundamental mechanisms 
causing noise in fluids and a comparison with the experimental 
data. 


33520 (CRIE-T—86063) RWR plant dynamics simulation 
model for long-term power system dynamics. Development of 
reactor coolant pump model. Inoue, Toshio; Ichikawa, 
Takemi. (Central Research Inst. of Electric Power Industry, 


Tokyo (Japan)). Aug 1987. 25p. (In Japanese). NTIS (US 
Sales Only), PC A03. Order Number DE88753102/JAW. 


It is important to analyze the dynamics of a motor pump in 
order to study a stable operation of an atomic reactor power gen- 
eration plant. The most important motor pump is a reactor coolant 
pump of the atomic reactor. g a PWR atomic power 
plant in particular, the stoppage of the atomic reactor by the actu- 
ation of the atomic reactor protection system may happen, since the 
fluctuation of frequency or voltage changes the flow of the primary 
reactor coolant through a cooling pump and affects directly the 
power output of the reactor. In this research, a PWR atomic power 
plant was chozen as an object and the primary reactor coolant was 
developed in order to analyze the dynamics of the flow of the pri- 
mary reactor coolant corresponding to the fluctuation of frequency 
or voltage. As a result, the measured values and the calculated ones 
coincided very well and the effectiveness of this pump model was 
confirmed. In addition, it was revealed, inter alia, that when fre- 
quency fluctuates, the fluctuation ratio of the pumping speed is 
almost equal to the fluctuation ratio of frequency, but in case when 
voltage fluctuates, the fluctuation ratio of the pumping speed is 
fairly smaller than the voltage fluctuation ratio. (21 figs, 1 tab, 16 
refs) 


33521 (EPRI-NP—5543) Analytic prediction of complex 
unsteady flow fields in preheat PWR steam generators: Final 
report. Stuhmiller, J.H.; Masiello, P.J.; Kan, K.K.; Chilu- 
kuri, R. (Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1988. 234p. Research Reports Center, Box 
50490, Palo Alto, CA 94303;1. Order Number T1I88010996/ 
JAW. 

Turbulent buffeting and associated tube vibration may cause 
unacceptable levels of fretting wear within steam generator tube 
banks. Fretting wear occurs when the vibrating tubes impact 
against support plates and anti-vibration bars. The goal of this work 
is to investigate the feasibility of predicting stem generator tube 
buffeting and vibration in turbulent crossflow using computer 
models that avoid empiricisms. The value of such a technquie lies 
in the ability to verify its predictions with separate effect tests, that 
are more controlled and readily available, and in the greater reli- 
ability of its predictions in situations that have not been tested ex- 
perimentally. 


33522 (EPRI-NP—5708-Vol.1) Determination of thermo- 
corrosion: oe 1, Sulfates: 
Final report. Izatt, R.M.; Christensen, ; Oscarson, J.L. 
(Brigham Young Univ., Provo, UT say. Mar 1988. 
125p. Research Reports ‘Center, Box 50490, Palo Alto, CA 
94303; GPO Dep. Order Number T188920253/JAW. 

The aqueous reactions, H* + SO,/sup 2{minus/} = HSO,/ 
sup {minus/} and Na* + SO,/sup 2{minus/} = NaSO,/sup 
{minus/}, were studied as a function of ionic strength(I) at 150, 
175, 200, 250, 300, and 320{degree}C using a flow calorimetric pro- 
cedure. The concentrations studied were: 150, 175, 
200{degree}C(0.1, 0.5, 1.0m); 250{degree}C(0.25, 0.5, 1.0m); 
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300{degree}C(0.25, 0.5m); and 320{degree}C(0.15, 0.3m). Log K, 
{DELTA}H, {DELTA}S, and {DELTA}C/sub p/ values at I=O 
were derived from the data at each temperature. Using these ex: 

imental values, equations describing log K, DELTA H, 
{DELTA}S, and {DELTA}C/sub p/ at I = O and temperatures 
from 150 to 320{degree}C were derived for these two systems. The 
use of equations containing identical numbers of positive and nega- 
tive charges on both sides of the equal sign (isocoulombic reaction 
principle) was evaluated as a techniqu e for the extrapolation of log 
K values valid below 100{degree}C to temperatures above 
350{degree}C. This evaluation indicated that the principle is a 


useful tool to predict log K values up to 320{degree}C. 89 refs., 15 
figs., 9 tabs. 


33523 CINIS-mf—11148) District heating by nuclear 
power plants. (Ceskoslovenska Vedeckotechnicka Spolec- 

nost, . Dum Techniky). 1987. 128p. (In Czech, 
Slovak and German). (CONF-8701127—). NTIS (US Sales 
Only)» PC A0O7/MF AOl1. Order Number DE88702329/ 
JAW. 

From National conference on district heating by nuclear 

wer plants; Prague, Czechoslovakia (27 Jan 198 
- coclitinacanie? eaaantaatiek tere temter 
putted in INIS. The problems treated include thermal power ex- 
traction from WWER-440 and WWER-1000 nuclear power plants 
and inclusion of the nuclear power plants in district heating sys- 
tems; projects of heat supply to localities at a distance from a nu- 
clear power plant of up to 35 km, and the questions of cost-effec- 
tiveness of the use of nuclear power plants for heat supply pur- 
poses. (B.S.). 


33524 (INIS-mf—11148, pp 7-14) District heating by 
conventional and nuclear power plants. Bouska, J. 1987. (In 
Czech). NTIS (US Sales Only), PC AO7/MF A0O1. Order 
Number DE88702329/JAW. (CONF-8701127—). 

From National conference on district heating by nuclear 

wer ts; Prague, Czechoslovakia (27 Jan 198 

e Probleme s are discussed of heat Sous iar Seehinetann and 
nuclear power plants and the main trends are outlined of district 
heating development in the Czech and the Slovak Socialist Repub- 
lics. (B.S.): 


33525 (INIS-mf—11148, pp 26-29) Designing of district 
heating systems based on power plants modified for heat 
supply. Lhota, J. 1987. (In Czech). NTIS (US Sales Only), 
PC AO7/MF AOl. Order Number DE88702329/JAW. 
(CONF-8701127—). 

From National conference on district heating by nuclear 

wer plants; Czechoslovakia (27 Jan 198 

er cilities ame diconed of resodmucdag 5 35; 110 
and 200 MW turbines in condensing steam power plants and apply- 
ing them to heat supply purposes. For nuclear power plants, the 
variants are studied of steam production using an inserted pressur- 
ized water circuit and in heat exchangers, and of the production of 
low-temperature low-pressure steam from hot water with subse- 
quent compression to the necessary pressure level. For external 
heat supply from nuclear power plants, exclusively uncontrolled 
steam extraction is used. Contrary to 440 MW units, the design of 
the 1000 MW turbine makes possible a rather high heat supply by 
uncontrolled extraction. Heat extraction is being considered for all 
WWER type nuclear power plants in Czechoslovakia. (B.S.). 


33526 (INIS-mf—11148, pp 75-81) Readiness of district 
the North Moravian Region for link-up to 
er plant. Ostrolucky, J.; Ro- 


power 
zehnal, V. 1987. (In Czech). NTIS (US Sales Only), PC 
A01/MF - Order Number DE88702329/JAW. (CONF- 
127—). 

From National conference on district heating by nuclear 

power plants; Prague, Czechoslovakia eS Jan 1987). 
preparations have already begun in the Ostrava-Karvina 
conurbation for the future link-up of the Blahutovice nuclear power 
plant to the district heating systems. The parameters have been re- 
duced of the hot water systems in operation or-projected, and inte- 
grated systems are being produced while restricting steam systems. 
It is envisaged that around the year 2001, heat will start to be ex- 
tracted from the Blahutovice nuclear power plant in three main di- 


rections to a distance of about 34 km. The overall thermal power 
will be 2,588 MW. Some indices are shown of the heat extraction 
and brief characteristics are given of the main directions of heat 
supply lines. (B.S.). 2 figs., 1 tab. 


33527 eae pp 87-99) Thermocompression 
alternative of heat supply in hot water and steam from nucle- 
ar source to district heating system. Sellej, J. 1987. (in 
Slovak). NTIS (US Sales Only), PC A07/MF A0O1. Order 
Number DE88702329/JAW. (CONF-8701127—). 

From National conference on district heating by nuclear 
power plants; Prague, Czechoslovakia (27 Jan 1987). 

lormative analysis is presented of the alternatives for heat 

supply of the Leopoldov and Hlohovec localities from the Jas- 
lovske Bohunice nuclear power plant, and of Ceske Budejovice 
from the Temelin nuclear power plant. Heat supply is assessed in 
hot water, steam and using thermocompression. The requirements 
are shown of the respective localities for heat supply the flow 
charts are presented of the projected district heating systems, and 
the basic specifications are given of the alternatives described. 
(B.S.). 8 figs., 1 tab. 


33528 (INIS-mf—11148, pp 100-104) Prospects of heat 
supply from Temelin nuclear power plant. Kuba, V. 1987. (In 
Czech). NTIS (US Sales Only), PC A07/MF AOl. Order 
Number DE88702329/JAW. (CONF-8701127—). 

From National conference on district heating by nuclear 
power plants; Prague, Czechoslovakia (27 Jan 1987). 

possibilities are discussed of using the Temelin nuclear 

power plant for heat supply to a number of localities in the South 
Bohemian Region, to a distance of up to 34 km. Direct supply of 
steam and of 150/70 degC or 180/65 degC hot water is envisaged. 
An alternative solution has also been allowing to supply 
steam and hot water simultaneously from 180 degC hot water with 
quantitative regulation. The hot water is made to expand at a pres- 
sure of 0.3 to 0.5 MPa and the low-pressure steam is compressed to 
a pressure of 0.9 to 1.3 MPa. This steam will be supplied to the 
existing heating system. The possibility was also studied of supply- 
ing Prague with heat and 180/65 degC hot water of a thermal 
output of up to 1,700 MW using a two-pipe heat supply line of 105 
to 125 km in length. (B.S.). 2 figs. 


33529 (INIS-mf—11152, pp 132-142) Seismic calculation 
of small transformer for Mochovce nuclear power plant. Sip, 
J.; Strunc, A. (Skoda, Prague (Czechoslovakia). Vystavba 
Elektraren). Mar 1987. (In Czech). NTIS (US Sales Only), 
PC AO7/MF AOl. Order Number DE88702333/JAW. 
(CONF-8703260—). 

From Workshop on anchorage and other ways of protecting 
power plant technological equipment against uakes and simi- 
lar shock disturbances; Plzen, Czechoslovakia (18 Mar 1987). 

A mathematical model is described for the calculation of 
seismic resistance of nuclear power plant technological equipment. 
The model must feature a sufficient number of degrees of freedom 
to be able to simulate as best as possible the actual dynamic behav- 
iour of the equipment, including links to the building structure and 
its response to seismic excitation. The model was used in the com- 
puter code for the dynamic analysis of the design of a transformer 
with casing for the Mochovce nuclear power plant. Briefly dis- 
cussed are the calculation input data and results. (Z.M.). 4 figs., 1 
tab., 6 refs. 


33530 (INIS-mf—11168, pp 201-225) Verification of 
SOPHT for parallel channel flow stability. Richards, D.J.; 
Lorenc, J.A.; Midvidy, W.I. (Ontario Hydro Research Lab., 
Toronto (Canada)). Aug 1983. NTIS (US Sales Only), PC 
A25/MF AO01. Order Number DE88702348/JAW. (CONF- 
830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 1983 

As part of a continuing a to oe the thermalhy- 
draulic computer code SOPHT, a number of experimental tests de- 
signed to study parallel channel flow instability were simulated. 
This phenomenon of flow instability could cause dryout of reactor 
fuel resulting in poor heat transfer to the coolant and increased fuel 
temperatures. Selected tests from two out reactor experimental pro- 
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grams are predicted with the SOPHT code. Both of these test pro- 
grams were carried out at Westinghouse Canada Incorporated, 
Hamilton, Ontario, under contract to Atomic Energy of Canada. 
The first test facility consisted of a vertical heated channel in paral- 
lel with an unheated bypass connected between a common inlet and 
outlet header. The second test facility was similar to the first, how- 
ever there were three parallel heated channels as well as an unheat- 
ed bypass. 


33531 (INIS-mf—11168, pp 226-247) Turbulence model- 
ing of thermal and fluid mixing in PWR’s during high pres- 
sure coolant using COMMIX-1B. Cici, F.F.; Do- 
manus, H.M.; Sha, W.T. (Argonne National Lab., 
(USA)). Aug 1983. NTIS (US Sales Only), PC A25/MF 
AO1. Order Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear ; Montreal, Canada (6 1983). 

problem of thermal and fluid mixing in a pressurized 

water reactor during high pressure coolant injection has been ana- 
lyzed at Argonne National Laboratory using the 2-equation (k-e) 
turbulence model of COMMIX-1B computer code. The numerical 
simulation performed is for Test No. 1 of the SAI experiment. Two 
constants in the €-equation (C; and C,) needed modification to 
obtain correct mixing patterns all the way from the injector to the 
downcomer. Results show that unstable thermal stratification 
(having cold fluid at the top and hot fluid at the bottom) exists in 
the vicinity of the injection port of HPI. Near the downcomer, 
cold fluid penetrates to the bottom of the cold leg resulting in a 
stable thermal stratification (continuously increasing temperature 
from bottom to top). In the core-barrel side of the downcomer, the 
quenching behavior is very pronounced, approximately 45 sec. after 
the initiation of HPI, whereas the temperature gradients in the 
vessel side of the downcomer are mild. 


$3532 (INIS-mf—11168, pp 513-530) Numerical analysis 
of reflood a based on a mechanistic, best-estimate, 
approach by KREWET code. Chun, Moon-Hyun; Jeong, 
Eun-Soo. en Advanced Inst. of Science and Tomeeie 
gy, Seoul (Republic of Korea)). Aug 1983. NTIS (US Sales 
Only), PC A25/MF A0Ol. Order Number DE88702348/ 
JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 1983). 

A new computer code entitled WET has been devel- 
oped in an effort to improve the accuracy and applicability of the 
existing reflood heat transfer simulation computer code. Sample cal- 
culations for temperature histories and heat transfer coefficient are 
made using KREWET code and the results are compared with the 
predictions of REFLUX, QUENID, and the PWR-FLECHT data 
for various conditions. These show favourable agreement in terms 
of clad temperature versus time. For high flooding rates (5-15cm/ 
sec) and high pressure (~413 Kpa), reflood predictions are reason- 
ably well predicted by KREWET code as well as with other codes. 
For low flooding rates (less than ~4cm/sec) and low pressure 
(~138Kpa), predictions show considerable error in evaluating the 
rewet position versus time. This observation is common to all the 
codes examined in the present work. 


33533 (INIS-mf—11168, pp 555-577) COMMIX-1A 
analysis of fluid and thermal mixing in a model cold leg and 
downcomer of a PWR. Chen, B.C-J.; Cha, B.K.; Miao, C.C.; 
Sha, W.G.; Kim, J.H.; Sun, B.K.H. (Argonne National Lab., 
IL (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Aug 1983. NTIS (US Sales Only), PC A25/MF 
A01. Order Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

Fluid and thermal mixing in a model cold leg and down- 
comer of a PWR was analyzed using COMMIX-1A. The present 
analysis differs from previous analyses in three major aspects. First, 
extremely fine meshes were used to minimize numerical diffusion in 
the analysis. Second, one-equation (k) turbulence model was used 
to better model the turbulent flow. Third, curved surfaces were 
modeled by several slanted planes to better represent the 
tries. By using these improvements, CREARE 1/5-scale test No. 51 
was reanalyzed. Siginificant improvements were achieved in the 


comparisons between the COMMIX calculations and the experi- 
mental data. 


33534 (ND-R—1532(S)) Sub-critical crack growth and 
clad integrity in a PWR reactor pressure vessel. Tice, D.R.; 
Foreman, A.J.E.; Sharples, J.K. (SEE CODE- 9050708 
UKAEA Risley "Nuclear Power Devel t Establish- 
ment). Oct 1987. 65p. NTIS (US Sales 'y), PC A04/MF 
A0O1. Order Number DE88752786/JAW. 

The possibility of in-service growth of sub-critical defects in 
a PWR reactor pressure vessel to a critical size which could result 
in vessel failure was addressed in both the 1976 and 1982 reports of 
the Light Water Reactor Study Group (LWRSG), under the Chair- 
manship of Dr W Marshall (now Lord Marshall). An addendum to 
this report was published by UKAEA in April 1987. The section of 
the addendum dealing with subcritical crack growth and the related 
issue of integrity of the stainless steel cladding on the inner vessel 
surface is reproduced in this report. This section of the LWRSG 
addendum provides a review of the current status of fatigue crack 
growth and environmentally assisted cracking research for pressure 
vessel steels in light water reactor environments, as well as a 
review of developments in crack growth assessment methods. The 
review concludes that the alternative assessment procedures now 
being developed give a more realistic prediction of in service crack 
growth than the ASME Section XI Appendix A fatigue crack 
growth curves. 


33535 Evaluation of scaling concepts for integral system 
test facilities. Condie, K.G.; Larson, TK; Davis, C.B. 
(Idaho National apioonsion, Lab., P.O. Box 1625, Idaho 
Falls, ID 83415 (US) 13-22 of ANS proceedings - 1987 
national heat transfer yp Fh ean La Grange Park, IL; 
American Nuclear Society (1987). ‘(CONF-870816—). Con- 
tract AC07-761D01570. 

From 24. national heat transfer conference and exhibition; 
rota PA, USA (9 Aug 1987). 

A study was conducted by EG and G Idaho, Inc., to identi- 
fy and technically evaluate potential concepts which will allow the 
U.S. Nuclear Regulatory Commission to maintain the capability to 
conduct future integral, thermal-hydraulic facility experiments of 
interest to light water reactor safety. This paper summarizes the 
methodology used in the study and presents a rankings for each fa- 
cility concept relative to its ability to simulate phenomena identified 
as important in selected reactor transients in Babcock and Wilcox 
and Westinghouse large pressurized water reactors. Established 
scaling methodologies are used to develop potential concepts for 
scaled integral thermal-hydraulic experiment facilities. Concepts se- 
lected included: full height, full pressure water; reduced height, re- 
duced pressure water; reduced height, full pressure water; one- 
tenth linear, full pressure water; and reduced height, full scaled 
pressure Freon. Results from this study suggest that a facility capa- 
ble of operating at typical reactor operating conditions will scale 
most phenomena reasonably well. Local heat transfer phenomena is 
best scaled by the full height facility, while the reduced height fa- 
cilities provide better scaling where multi-dimensional phenomena 
are considered important. Although many phenomena in facilities 
using Freon or water at nontypical pressure will scale reasonably 
well, those phenomena which are heavily dependent on quality can 
be distorted. Furthermore, relation of data produced in facilities op- 
erating with nontypical fluids or at nontypical pressures to large 
plants will be a difficult and time-consuming process. 
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REFER ALSO TO CITATION(S) 33596, 33641, 33642, 33645, 33651, 33661, 
34281, 34321, 35309 


33536 (GA-A—19258) Design of ts for 


major componen 
the modular high-temperature gas-cooled reactor. McDonald, 
C.F.; Ng, R. (General Atomics Co., San Diego, CA 
(USA)). Apr 1988. Contract AC03-88SF17367. 8p. (CONF- 
880702—11). NTIS, PC A02/MF A01;1. Order Number 
DE88010850/JAW. 
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From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

The Modular igh-Temperature Gas-Cooled Reactor 
(MHTGR) is an advanced nuclear concept being developed in the 
USA under a cooperative program involving the US government, 
the nuclear industry, and utilities. This paper addresses the design 
of the major components within the nuclear steam supply system 
(NSSS). A significant technology base exists for the MHTGR plant 
components and this is emphasized in the paper. 


33537 (JAERI-M—87-187) Study on the role of very 
high temperature reactor and nuclear process heat om eager 
in future energy systems. Implication in energy, economy, and 
environment of Japan. Yasukawa, Shigeru; Mankin, Shuichi; 
Sato, Osamu; Tadokoro, Yoshihiro; Nakano, Yasuyuki; 
Nagano, Takao; Yamaguchi, Kazuo; "Ueno, Seiichi. (Ja 
Atomic Energy Research Inst., Tokyo). Nov 1987. Cp. 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE88752630/JAW. 

The objectives of the systems analysis study on “The Role of 
High Temperature Nuclear Heat in Future Energy Systems” under 
the cooperative research program between Japan Atomic Energy 
Research Institute and the Massachusetts Institute of Technology 
are to analyze the effect and the impact of introduction of high 
temperature nuclear heat in Japanese long-term energy systems 
aiming at zero environmental emissions from view points of energy 
supply/demand, economy progress, and environmental protection, 
and to show the potentials of involved technologies and to extract 
the associated problems necessary for research and developments. 
This report describes the results being obtained in these three years 
from 1985. The present status of our energy system are explained at 
first, then, our findings concerning on analytical approach, method 
for analysis, view points to the future, scenario state space, refer- 
ence energy systems, evolving technologies in it, and results ana- 
lyzed are described. 


Steam generator conceptual design for the modular 
HTGR - Dissinllar motel weld cnalderetions. Spring, AHL; 
Basol, M. New York, NY; American Society o Mechanical 
Engineers. (1987). 8p. (CONF-871234—). American Society 
o ee Engineers; 345 East 47 St., New York, NY 

From ASME winter meeting; Boston, MA, USA (13 Dec 
198 

” Technical Paper 87-WA/NE-13. 

The steam generator for the current Modular High Temper- 
ature Gas-Cooled Reactor (MHTGR) has evolved from a technolo- 
gy basis developed in U.S. and European gas-cooled reactor pro- 
grams. The MHTGR steam generator is a vertically-oriented, coun- 
terflow, shell-and-tube, once-through, non-reheat, helical heat ex- 
changer with helium on the shell side and water/steam in the tubes. 
In the MHTGR applications, the normal operating temperatures of 
the steam generator tubes can be as high as 638°C (1180°F). Con- 
cerns such as cost, creep strength, steam side scaling and stress cor- 
rosion cracking often lead to a design decision to use two different 
tube materials, one for the evaporating portion and another for the 
superheating portion of the steam generator. The current MHTGR 
steam generator design utilizes 2 1/4 CR - 1 Mo material for the 
economizer/evaporator/initial superheater tube section and Alloy 
800H material for the finishing superheat tube section. Therefore, a 
dissimilar metal weld (DMW) is incorporated in each tube circuit. 
This feature of the design imposes certain important constraints on 
the steam generator designer. This paper presents an overview of 
the MHTGR steam generator design, and then focuses 
on the DMW considerations and how these have influenced the 
design configuration. 
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REFER ALSO TO CITATION(S) 33560, 33576, 33578, 33639, 33640, 33644 


33539 (CNS—75) Pressure tube failure - Pickering NGS 
unit 2, Fanjoy, G.R. (Ontario Hydro, Toronto (Canada)). 
Jul 1984. 19p. NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE88701795/JAW. 
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A pressure tube failure occurred after 342 days of continu- 
ous operation of Pickering NGS, Unit 2 and a lifetime capacity 
factor from 1971 December to 1983 December of 80.8 percent. The 
failure was a result of unexpectedly high levels of deuterium in the 
Zircaloy-2 bulk metal and contact between the pressure tube and 
calandria tube for a period of seven to ten years. The deuterium 
level in zirconium-niobium pressure tubes is significantly lower than 
in Zircaloy-2. The zirconium-niobium pressure tubes are expected 
to achieve the design life of 30 years. The G16 pressure tube failure 
demonstrated that: the calandria tube that surrounded the pressure 
tube can withstand full heat transport system pressure, thereby 
minimizing the consequences of such a failure; the fuel channel end 
fitting design severely restricted leakage out of the reactor; proper- 
ly trained operators can deal with a pressure tube failure without 
invoking the special saftey systems. These special safety systems are 
designed to automatically shutdown the reactor, provide additional 
cooling to the fuel and contain any radioactivity released. Design 
and operating analyses have confirmed that pressure tube failures 
such as occurred 1983 August 1 present no public safety nor 
worker safety concerns. Work to retube Units 1 and 2 is underway 
with a preliminary start up schedule of the middle of 1986 and 1987 
respectively. 


33540 (INIS-mf—11168, pp 155-175) Simple stability cri- 
terion for CANDU figure-of-eight flow oscillations. Gulshani, 
P.; Spinks, N.J. (Atomic Energy of Canada Ltd., Sheridan 
Park, Ontario. Power Projects). Aug 1983. NTIS ‘(US Sales 
Only), PC A25/MF AOl. Order Number DE88702348/ 
JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

Potential flow oscillations in CANDU reactor primary heat 
transport system are analyzed in terms of a simple, linearized 
model. A simple, algebraic stability criterion is obtained. The model 
predictions are found to be in good agreement with those of ther- 
mohydraulic codes for high pressure natural circulation conditions. 
For normal operating conditions the criterion predicts the correct 
trend but overlooks important stabilizing effects. The model clari- 
fies the instability mechanism; namely the response of enthalpy and, 
hence, pressure in the boiling region to flow change. 


33541 ee pp oe Subchannel flow 
distributions in CANDU fuel channels f deforma- 
tions. Akalin, O.; Blahnik, C.; Reeves, D.B.; Lau, J.H.K. 
(Ontario Hydro, Toronto (Canada)). Aug 1983. NTIS (Us 
Sales Only), A25/MF AOl. Order Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engi ing; Montreal, Canada (6 Sep 1983). 

In the safety analysis of postulated accidents in CANDU re- 
actors, there is a range of scenarios where the fuel channels may 
experience a period of degraded steam cooling. The fuel and pres- 
sure tube may then undergo severe temperature excursions and 
become distorted. Distortions affect the distributiion of steam flow 
among the various subchannels and thus alter the subsequent ther- 
mal and mechanical response of the fuel channels. The equation 
representing the flow split ratio is solved over a range of pressure 
tube and fuel sheath diametral strains. The model represented by 
this equation has been incorporated into the CHAN-II(MOD6) 
code. 


33542 (INIS-mf—11168, pp 492-512) Effect of header 
void distribution on CANDU fuel channel flow following inlet 
header stratification. Bowman, W.C.; Hopwood, J.M. (Mon- 
serco Ltd., Mississauga, Ontario (Canada); Atomic Energy 
of Canada Ltd., Sheridan Park, Ontario. Power Projects). 
Aug 1983. NTIS (US Sales Only), PC A25/MF A0O1. Order 
Number DE88702348/JAW. (CONF-830932—). 
From International conference on numerical methods in nu- 
clear Moni Canada (6 1983 
Pee waived model Se ten Dae which, in 
conjunction with the heat transport system thermalhydraulic com- 
puter code predictions, estimates individual fuel channel coolant 
flows following inlet header stratification in CANDU reactors. This 
technique, which was reported previously, is extended in this paper 
to incorporate the effect of variable vertical void distribution in the 
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reactor header. Existing experiments on void distribution in two- 
phase piping flow are used to study channel flow sensitivity to void 
distribution following header flow stratification. It is found that 
flow in ‘steam-fed’ channels increases significantly for a small 
amount of water entrainment in the steam. 


33543 (OH—84-22-K) Corrosion ae ee gg plant sec- 
tion: 1983 review and 1984 programs. Brown, J. (Ontario 
Hydro Research Lab., Toronto (Canada)). : 3 Fe Feb 1984. 36p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88701955/JAW. 

The projects and achievements of the Corrosion and Ther- 
mal Plant Section in 1983 are reviewed. Proposed projects and ob- 
jectives for i984 are described in outline and an overview of the 
changes in direction of the work of the section is presented. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 32380, 33587, 33594, 33611, 33626, 33652, 
33658, 33661, 33670, 33678, 33679 


33544 (CEA-DAS—432) Main points of the authorization 
for Creys Malville. Jaffres, R.; Natta, M. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. d’Analyse de Surete). Dec 1987. 10p. (In 
French). (CONF-8711179—). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE88753179/JAW. 
From French-Sovietic seminary on the safety of LMFBR; 
Obninsk, USSR (16 Nov 1987). 
In this paper the authors give the calendar of the authoriza- 
tion procedures. The emergency procedures are given and the loss 
of sodium between the tanks of the fuel storage drums is quoted. 


33545 (CEGB-TPRD/B—0935/R87) Behaviour of fission 
circuits: in 


Hooper, A.J. (Central Electricity Generating Board, Berke- 
ley (UK). Berkeley Nuclear Labs.). Feb 1987. 2ip. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88752775/JAW. 

The available information which can be used to determine 
the likely behaviour of fission product caesium, released from de- 
fective fuel pins, in the primary circuit of a sodium-cooled fast re- 
actor has been reviewed and assessed. For a relatively small 
number of fuel pin failures over a reactor lifetime 1°7Cs is potential- 
ly a predominant contributor to dose rates on out-of-core steel 
components if the adsorption of caesium on these components is 
sufficiently high. Shortcomings are identified in the existing data on 
caesium adsorption from liquid sodium onto austenitic steel sur- 
faces. This has enabled the definition of those areas of work which 
are necessary before the behaviour of fission product caesium in the 
primary circuit, and the possible requirement of any alleviatory 
measures, can be predicted with precision and confidence. Experi- 
ments are described from which the mechanism of adsorption of 
caesium onto steel surfaces was elucidated, thereby enabling the 
prediction of the likely sorption behaviour of fission product cae- 
sium on components in the primary circuits of LMFBRs. The po- 
tential use of cold-trapping as a means of removing caesium from 
sodium was also investigated and found to be of no significant 
value; alternative methods for caesium removal are discussed. The 
development of methods for decontamination of steelwork which 
has become contaminated by caesium sorption onto chromium (III) 
oxides is described, although it is not clear that the levels of con- 
tamination which would arise by this mechanism under normal 
LMFBR operating conditions would necessitate such treatment. 


33546 (CONF-880506—9) Four stream breakup of molten 
IFR [Integral Fast Reactor] metal fuel in sodium. Gabor, 
J.D.; Purviance, R.T.; Aeschlimann, R.W.; Spencer, B.W. 
(Argonne National Lab., IL (USA)). 1988. * Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02;3. Order Number 
DE88010002/JAW. 

From Safety of next generation power reactors; Seattle, 
WA, USA (1 May 1988). 

Tests have been conducted in which the breakup behavior of 
kilogram quantities of molten uranium, uranium-zirconium alloy, 
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and uranium-iron alloy pour streams in 600C sodium was studied. 
A sodium depth of less than 0.3 m was required for hydrodynamic 
breakup and freezing of 25-mm pour streams of uranium and urani- 
um-zirconium alloy with up to 400C melt superheat. The breakup 
material was primarily in the form of filaments and sheets with a 
settled bed voidage on the order of 0.9. The uranium-iron alloy 
with 800C melt superheat exhibited similar behavior except a 
sodium depth somewhat greater than 0.3 m was required for break- 
up and freezing of the particles. 


33547 (CONF-880601—32) Coarse-node computations 
with an adaptive node structure. Tzanos, C.P. (Argonne Na- 
tional Lab., IL (USA)). 1988. Contract W-31109-ENG-38. 
Tp. NTIS, PC A02/MF_ AO0I1;3. Order Number 
DE88010069/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

The analysis with COMMIX of liquid metal reactor (LMR) 
intermediate heat exchanger (IHX) transients that are characterized 
by low flows, and especially imbalanced low flows, shows that if a 
coarse-node structure is used the predicted temperatures are signifi- 
cantly different than those given by a fine-node structure. If a fine- 
node structure is used, for problems that involve a large part of the 
plant, the computation time becomes excessive. This paper presents 
an improved version of an adaptive node structure. At this stage 
this version has been applied only to one-dimensional problems. 


33548 (CONF-880661—7) Sloshing of coolant in a seis- 
mically isolated reactor. Wu, Tapes Gvildys, J.; Seiden- 
sticker, R.W. (Argonne National Lab., IL (USA)). 1988. 
Contract W-31109-ENG-38. 20p. (CONF-880661—). NTIS, 
PC A03;3. Order Number DE88009982/JAW. 

From ASME pressure vessel and piping conference; Pitts- 
burgh, PA, USA (19 Jun 1988). 

During a seismic event, the liquid coolant inside the reactor 
vessel will have sloshing motion which is a low-frequency phe- 
nomenon. In a reactor system incorporated with seismic isolation, 
the isolation frequency usually is also very low. There is concern 
on the potential amplification of sloshing motion of the liquid cool- 
ant. This study investigates the effects of seismic isolation on the 
sloshing of liquid coolant inside the reactor vessel of a liquid metal 
cooled reactor. Based on a synthetic ground motion whose re- 
sponse spectra envelop those specified by the NRC Regulator 
Guide 1.60, it is found that the maximum sloshing wave height in- 
creases from 18 in. to almost 30 in. when the system is seismically 
isolated. Since higher sloshing wave may introduce severe impact 
forces and thermal shocks to the reactor closure and other compo- 
nents within the reactor vessel, adequate design considerations 
should be made either to suppress the wave height or to reduce the 
effects caused by high waves. 


(ENEA-RT-VEL—87-3) How to use the ENEA 
aos bank for the classification and reliabili agar of 
fast reactor component event data. Data an inquiry 
procedures. Righini, R.; Sola, P.G. (ENEA, Rome (lItaly)). 
Dec 1987. 108 p. NTIS (US Sales Only), PC A06/MF AOI. 
Order Number DE88753211/JAW. 

This report describes input and inquiry procedures and pro- 
vides information concerning the structure and applicable codes for 
the data bank set-up by ENEA for reliability studies on fast reac- 
tors. The data contained in the bank are absolutely confidential. 


33550 (PNL-SA—15314) Enhanced LMR [liquid metal 
reactors] core cooling utilizing passive vortex devices. Bick- 
ford, W.E.; Jaeckle, J.W.; Webb, B.J. (Pacific Northwest 
Lab., Richland, WA (USA)). Apr 1988. Contract AC06- 
76RL01830. 9p. (CONF-880532—9). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE88009477/JAW. 

From American Nuclear Society topical meeting; Seattle, 
WA, USA (1 May 1988). 

Several design options for improved passive circulation flow 
have been investigated for use in small, modular liquid metal cooled 
reactors (LMRs). The purpose is to enhance the transition to natu- 
ral convection cooling following loss of forced circulation flow, re- 
ducing thermal transients experienced by the fuel and possibly 
eliminating the need for emergency pony-motor flow. Design de- 
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tails to minimize pressure drops may also enhance maximum equi- 
librium power levels possible under natural circulation only. 


33551 (WHC-SA—0081-FP) HT9 duct cutting-IEM [In- 

terim Examination and Maintenance] Cell and mockup test- 

ing experience at FFTF [Fast Flux Test Facility]. Gibbons, 

P.W.; Greenwell, R.K. (Westinghouse Hanford Co., Rich- 

land, WA (USA)). 1987. tract AC06-87RL 10930. 

Tp. (CONF-871101—85). NTIS, PC A02/MF A01;1. Order 
umber DE88009190/JAW. 

From California State Air Resources Board; Los Angeles, 
CA, USA (15 Nov 1987). 

Disassembly of irradiated fuel test assemblies at the Fast 
Flux Test Facility (FFTF) Interim Examination and Maintenance 
(IEM) Cell requires remote cutting of the test’s duct. During the 
recent disassembly of an advance alloy fueled test assembly, unusu- 
al machining characteristics were experienced with the HT9 alloy 
duct. An intense development program involving extensive testing 
in-cell and on prototypic mockup equipment, was required to de- 
velop successful cutting parameters for this alloy. 


33552 Comparative studies of isolation systems applied to 
a compact LMR reactor module. Wu, T.S.; Hsieh, B.J.; Sei- 
densticker, R.W. (Argonne National Lab., IL (USA)). pp 
471-476 of Transactions of the 9th international conference 
on structural mechanics in reactor technology. Vol. E. Fast 
reactor core and coolant circuit structures. Wittmann, F.H. 
eo Netherlands; Balkema (1987). (CONF- 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

S We investigated the responses to horizontal input ground 
motions of a compact LMR reactor module incorporated with 
three different isolation systems: a steel plate reinforced elastomer 
pad design without friction plates (called the linear system); the 
same pad with friction plates (called the bilinear system); and the 
Alexisismon design which uses rubber springs and teflon pot bear- 
ings to carry horizontal and vertical loads, respectively. Essential 
parameters characterizing the isolation systems, such as isolation 

, are chosen consistent with those available in the open 
literature for these systems. All three isolation systems significantly 
reduce the horizontal shear force transmitted to the reactor system. 
The bilinear system, due to the friction plates, limits the maximum 
shear force transmitted to a preset value. The Alexisismon design, 
which may use a very soft spring and, therefore, exhibits a much 
lower isolation frequency than the other two designs, gives the 
most reduction in shear force. Among these three isolation systems, 
the linear system yields the smallest maximum acceleration for the 
isolated reactor. The Alexisismon design not only produced the 
highest maximum acceleration, but also showed amplification in ac- 
celeration. Acceleration amplification is also observed in the bilin- 
ear system for some of the ground motions considered. It appears 
at this time that this acceleration amplification is caused by the non- 
linearity of the isolation systems. Further study is definitely war- 
ranted. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


REFER ALSO TO CITATION(S) 34266 


33553 (WHC-SA—0025-FP) SP-100 Ground 


Engineering 
Systems: Test facility control systems. Carlson, W.F.; Hen- 


shall, J.B.; Hampsten, K.L. (Westinghouse Hanford Co., 
Richland, WA (USA)). Jan 1988. Contract AC06- 
87RL10930. 14p. (CONF-880122—11). NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88009195/JAW. 
From 5. symposium on space nuclear power systems; Albu- 
eure © NM, USA (11 Jan 1988). 
One of the major objectives of the current phase of the SP- 
100 program is to demonstrate the performance of a full-scale, pro- 
totypic nuclear subsystem of a 100 kWe space nuclear power 
supply. Such a test is planned at the SP-100 Test Site located at US 
Department of Energy facilities near Richland, Washington. Con- 
siderations involved in selecting a design for the central, integrated 
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facility control system which will control and monitor the perform- 
ance of the nuclear subsystem and supporting facility systems are 
discussed. These considerations have been translated into the design 
of a modern, commerically available, microprocessor based control 
and monitoring system, using color graphics techniques for the op- 
erator interface. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 33580, 33637, 33661, 33671, 33771 


33554 (EPRI-NP—5638) Guidelines for preparing 
cations for nuclear power plants (NCIG-04): Final report. 
(Bechtel Western Power Corp., Norwalk, CA (USA)). Apr 
1988. 164p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303;1. Order Number TI88009301/JAW. 

This document provides guidance for preparing technical re- 
quirements used in procurement and installation specifications. It is 
a compilation of recommend practices for writing specifications to 
preserve the best guidance coming out of recent years experience 
from construction of nuclear plants. It is intended to: Establish 
good practices for the content of specifications used for nuclear 
power plants; Be applicable to a wide range of specifications used 
for initial construction of plants and modifications to existing plants, 
including equipment replacement; and Provide guidance to specifi- 
cation preparers and reviewers. 


33555 (NUREG—0304-Vol.12-No.4) 
technical reports (abstract index journal): Annual compilation 
for 1987. (Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Publications Services). Mar 1988. 168p. 
NTIS, PC A0O8/MF AOl - GPO;1; GPO Dep. Order 
Number T1I88900622/JAW. 

This compilation consists of bibliographic data and abstracts 
for the formal regulatory and technical reports issued by the US 
Nuclear Regulatory Commission (NRC) Staff and its contractors. It 
is NRC’s intention to publish this compilation quarterly and to cu- 
mulate it annually. 


eg” (NUREG—0750-V 01.26-Index-2) Indexes to Nucle- 

uly- “December 1987. 
(Nucleer Regulatory igton, DC (USA)). 
Apr 1988. 68p. NTIS, PC A04/MF AOl - GPO;1. Order 
Number 188009685/3A W. 

Digests and indexes for issuances of the Commission (CLI), 
the Atomic Safety and Licensing Appeal Panel (ALAB), the 
Atomic Safety and Licensing Board Panel (LBP), the Administra- 
tive Law Judge (ALJ), the Directors’ Decisions (DD), and the De- 
nials of Petitions of Rulemaking are presented in this document. 
These digests and indexes are intended to serve as a guide to the 
issuances. 


33557 (NUREG/CR—2000-Vol.7-No.3) Licensee Event 
Report (LER) compilation for month of March 1988. (Oak 
Ridge National Lab., TN (USA). Nuclear Safety Informa- 
tion Center). Apr 1988. Contract AC05-840OR21400. 160p. 
(ORNL/NSIC—200-Vol.7-No.3). NTIS, PC A08/MF AOl 
- GPO;1. Order Number T188008834/JAW. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one- 
month period identified on the cover of the document. The LERS, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, Instruc- 
tions for preparation of data entry sheets for licensee event reports. 
For those events occurring on and after January 1, 1984, LERs are 
being submitted in accordance with the revised rule contained in 
Title 10 Part 50.73 of the Code of Federal Regulations (10 CFR 
50.73 - Licensee Event Report System) which was published in the 
Federal Register (Vol. 48, No. 144) on July 26, 1983. NUREG- 
1022, Licensee Event Report System - Description of systems and 
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guidelines for reporting, provides supporting guidance and informa- 
tion on the revised LER rule. 


2108 Economics 


REFER ALSO TO CFTATION(S) 33523, 33537, 33630, 33631 


33558 (INIS-mf—11148, pp 124-126) Cost benefit analy- 
sis of power plant transition to combined production of elec- 
tric power and heat. Hromek, R. 1987. (In Czech). NTIS 
(US Sales Only), PC AO7/MF AOl. Order Number 
DE88702329/JAW. (CONF-8701127—). 

From National conference on district heating by nuclear 
power plants; Prague, Czechoslovakia (27 Jan 1987). 

A cost benefit analysis is made of different variants of the 
use of nuclear power plants for heat supply. Factors are discussed 
affecting the cost effectiveness of heat extraction from nuclear and 
conventional power plants and in utilization of natural gas. An 
equation is shown for the calculation of specific cost of heat from 
nuclear or condensation power plants with heat extraction. (B.S.). 5 
refs. 


33559 (INIS-mf—11168, pp 40-60) RELAP5/MOD2: for 
PWR transient analysis. Ransom, V.H. (Idaho National En- 
gineering Lab., Idaho Falls (USA)). Aug 1983. NTIS (US 
Sales Only), PC A25/MF AOl. Order Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

RELAPS is a light water reactor system transient simulation 
code for use in nuclear plant safety analysis. Development of a new 
version, RELAPS5/MOD2, has been completed and will be released 
to the United States Nuclear Regulatory Commission during Sep- 
tember of 1983. The new and improved modeling capability of 
RELAPS/MOD2 is described and some developmental assessment 
results are presented. The future plans for extension to severe acci- 
dent modeling are briefly discussed. 


33560 (NGD—10(1983)) Economics of CANDU-PHW. 
Jackson, H.A.; Woodhead, L.W.; Fanjoy, G.R. (Ontario 
Hydro, Toronto (Canada)). Mar 1984. 33p. NTIS (US Sales 
valy) PC A03/MF AOl. Order Number DE88701949/ 


The CANDU-Pressurized Heavy Water (CANDU-PHW) 
type of nuclear-electric generating station has been developed joint- 
ly by Atomic Energy of Canada Limited and Ontario Hydro. This 
paper discusses the cost of producing electricity from CANDU, 
presents actual cost experience of CANDU and coal in Ontario, 
presents projected CANDU and coal costs in Ontario and com- 
pares CANDU and Light Water Reactor cost estimates in Ontario. 


22 NUCLEAR REACTOR TECHNOLOGY 
2201 Theory And Calculation 
REFER ALSO TO CITATION(S) 33620, 33621, 33622, 33680 


33561 (INIS-mf—11168, pp 84-96) Neutronics calcula- 
tions in large symbiotic spallation-fission-reactor-assemblies. 
Scherer, W.; Schilling, Th. Aug 1983. NTIS (US Sales 
Only), PC A25/MF AOl. Order Number DE88702348/ 
JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

Monte Carlo methods and deterministic standard fission re- 
actor calculation methods have been combined to describe the neu- 
tron transport in large spallation-breeding facilities. A model has 
been developed which consists of a high energy transport part, sev- 
eral interface codes and standard fission-reactor programs using 
SN-transport and diffusion theory. This calculation model allows us 
to analyze neutron transport and fissile fuel breeding in large spall- 
ation-fission assemblies in an effective and cost and time saving 
way. Running-in periods and equilibrium cycles, fuel shuffling and 
recycling can be modelled using the same standard procedures as 
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for normal fission reactors. Time consuming Monte Carlo tech- 
niques are reduced to the minimum number necessary and parame- 
ter studies in the low energy neutron domain can be done using the 
same high energy results if changes are not too strong. 


33562 (INIS-mf—11168, pp 97-120) Variational methods 
in steady state diffusion problems. Lee, C.E.; Fan, W.C.P.; 
Bratton, R.L. (Texas A and M Univ., College Station 
(USA). Dept. of Physics). Aug 1983. ‘NTIS (US Sales 
Only), PC A25/MF AOl. Order Number DE88702348/ 
JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

Classical variational techniques are used to obtain accurate 
solutions to the multigroup multiregion one dimensional steady 
state neutron diffusion equation. Analytic solutions are constructed 
for benchmark verification. Functionals with cubic trial functions 
and conservational lagrangian constraints are exhibited and com- 
pared with non-conservational functionals with respect to neutron 
balance and to relative flux and current at interfaces. Excellent 
agreement of the conservational functionals using cubic trial func- 
tions is obtained in comparison with analytic solutions. 


33563 (INIS-mf—11168, pp 121-149) Recent develop- 
ments in the ROCS/MC code fo 

formation in coarse-mesh 

son, A.; Crump, M.W. (Combustion Engineering, Inc., 
Windsor, CT (USA). Nuclear Power Dept.). Aug 1983. 
NTIS (US Sales Only), PC A25/MF A0O1. Order Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 1983). 

The inclusion of 3-D effects in analysis is necessary for 
accurate predictions of reactivity, power distributions, and reactiv- 
ity coefficients. The ROCS/MC code system has been developed 
by Combustion Engineering to provide 3-D coarse mesh analysis 
(ROCS) with the capability to retrieve local information on flux, 
power and burnup (MC). A review of the finite difference repre- 
sentation of the MC diffusion equation, along with recent improve- 
ments to the ROCS/MC system are presented. These improvements 
include the implementation if fine mesh radial boundary conditions 
and internal calculation of coarse mesh boundary conditions, gener- 
alization of the imbedded calculation to account for the local neigh- 
boring environment, and the automation of ROCS/MC links to C- 
E’s code system for in-core power distribution monitoring and 
core-follow analysis. The results of the ROCS/MC verification pro- 
gram are described and show good agreement with C-E’s ROCS/ 
PDQ based methodologies. 


33564 (INIS-mf— 11168, PP 150-153) Critical review of 
homogenization techniques in reactor lattices. Benoist, P. 
Aug 1983. NTIS (US Sales Only), PC A25/MF AO1. Order 
Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear oo Montreal, Canada (6 Sep 1983). 

The determination of the shape of the neutron flux in a 
whole reactor is, at the time being, a much too complex problem to 
be treated by transport theory. Since the earlier times of reactor 
theory, the necessity appeared to solve the problem in two steps. 
First the reactor is divided into zones, each of them forming a reg- 
ular lattice. In each of these zones, homogenized are de- 
termined by transport theory, in order to define an equivalent 
smeared medium. In a second step, these parameters are introduced 
in a diffusion theory scheme in order to treat the reactor as a 
whole. This is the homogenization procedure. 14 refs. 


33565 (INIS-mf—11168, pp 249-268) Assessment of 
finite element model using 3D FEM. J: than, 
V.; Rastogi, B.P. (Bhabha Atomic Research Centre, 
Bombay (India). Theoretical Physics Div.). Aug 1983. 
NTIS (US Sales Only), PC A25/MF A01. Order Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 1983). 

For the solution of multigroup diffusion theory equations a 


code system called FEMSYN has been developed. The code 
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FEMSYN incorporates a finite difference (FD) module, a finite ele- 
ment (FE) module and one module based on single channel flux 
synthesis (SCFS) method, which uses trial functions generated by 
either FD or FE method. The 3D problems can be tackled by all 
the three modules. The 3D FE solutions are cheaper in comparison 
with fine mesh FD computations and are quite accurate. The accu- 
racy is improved by proper choice of rectangular and tri 

right prismatic elements and polynomial order in case of 3D FE 
analyses. Synthesis method using FE trial functions provides the 
fastest means of solution for 3D problems. In this paper, the FE 
synthesis method has been compared with 3D FE technique for the 
case of IAEA PWR benchmark problem. It is concluded from the 
above comparison that FE synthesis method can give at negligible 
computational efforts, accurate eigenvalue estimates and satisfac- 
tory prediction of reactor core power profiles. 


33566 (INIS-mf—11168, pp 269-282) Rational Mapping 
(RAM) of in-core data. Bonalumi, R.A.; Kherani, N.P. (To- 
ronto Univ., Ontario (Canada). Dept. of Chemical Engineer- 
ing and Applied Chemistry). Aug 1983. NTIS (US Sales 
Only), PC A25/MF A0Ol. Order Number DE88702348/ 
JAW. (CONF-830932—). 
From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 1983 
“The paper describes and a a wala processing of 
in-core flux detector data, such that the detailed in-core power dis- 
tribution can be derived with great accuracy by combining a spe- 
cially ‘smoothed-out’ set of in-core data with neutron diffusion 
theory. RAM is designed in such a way that erratic detector signals 
are recognized very efficiently and can be eliminated from the ex- 
perimental data set: this is achieved by modal expansion of the dif- 
ference between theoretical fluxes and experimental fluxes at the 
detector sites. Sensitivity studies have shown that RAM is quite 
stable, does not absorb the ‘wild’ detector errors in the mapping 
procedure and results in mapped fluxes with errors about three 
times smaller than would be obtained by direct interpolation of de- 
tector readings. 


33567 (INIS-mf—11168, pp ee Possible use of 
measurements to amend cross section tables (PUMA). 
ani, N.P.; Bonalumi, R.A. (Toronto Univ., Ontario 
(Canada). "Dept. of Chemical Engineering and Applied 
Chemistry). Aug 1983. NTIS (US Sales Only), PC A25/MF 
A01. Order Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical in nu- 
clear engineering; Montreal, Canada (6 1983 

In a companion paper, en eigile 
has been demonstrated. RAM combines theory and in-core detector 
flux measurements, thereby recognizing a difference between the 
two. Assuming that the RAM ‘smoothed-out’ flux distribution is 
exact, then the discrepancy with purely theoretical fluxes is due to 
inadequacies in the diffusion theory, homogenised core 
PUMA has been devised with the purpose of inferring adjustments 
in the homogenised core from the theory vs. experiment 
flux discrepancy. This has been achieved by introducing influence 
functions. A thorough mathematical analysis shows that influence 
functions are not all linearly independent and that it is crucial to 
use the criticality equation in the equation set. Numerical examples 
are shown to demonstrate the procedure. 


33568 (INIS-mf—11168, pp 307-326) On the theory of 
interface flux nodal method. Chao, Y Yung-An; Suo, Chang- 
An; Penkrot, J.A. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Nuclear Science and Engineering Div.; Westing- 
house Electric Corp., Pittsburgh, PA (USA)). ‘Aug 1983. 
NTIS (US Sales Only), PC A25/MF A0O1. Order Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear Mon Canada (6 1983 

“fhe intewface flux nodal : Seana tas Gob ot weiitnanrtons 
fluxes as the only unknown physical quantities present in the nodal 
equations, unlike conventional nodal methods where nodal equa- 
tions are derived for node-interface currents and node-averaged 
fluxes. The physical approximation of this nodal method lies in the 
profiles of node-interface fluxes, which are easier to handle and ap- 
proximate than the profiles of node-interface currents. Through 
Green’s theorem relating node-surface fluxes to node-interior flux 
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distribution, the solution resulting from the method can provide di- 
rectly the point-wise flux distribution inside each node. Two static 
two-dimensional computer codes based on the method have been 
developed, one for two-group and one for one group. Both are 
tested to give very accurate predictions. 


33569 (INIS-mf—11168, pp 327- “aan Nested element 
method in multidimensional neutron diffusion calculations. 
Altiparmakov, D.V. (Institut za Nuklearne Nauke Boris 
Kidric, Belgrade (Yugoslavia)). Aug 1983. NTIS (US Sales 
Only), PC A25/MF A0Ol. Order Number DE88702348/ 
JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

A new numerical method is developed that is particularly ef- 
ficient in solving the multidimensional neutron diffusion equation in 

ically complex systems. The needs for a generally applica- 

ble and fast running computer code have stimulated the inroad of a 
nonclassical (R-function) numerical method into the nuclear field. 
By using the R-functions, the geometrical components of the diffu- 
sion problem are a priori analytically implemented into the approxi- 
mate solution. The class of functions, to which the approximate so- 
lution belongs, is chosen as close to the exact solution class as prac- 
tically acceptable from the time consumption point of view. That 
implies a drastic reduction of the number of degrees of freedom, 
compared to the other methods. Furthermore, the reduced number 
of degrees of freedom enables calculation of large multidimensional 
problems on small computers. 


33570 (JAERI-M—87-184) Nuclear criticality data for 


uranium mass and sphere volume of homogeneous water-re- 
flected and -moderated ADU. Komuro, Yuichi; Hirano, Ya- 


sushi. (Japan Atomic Energy Research Inst., Tokyo). Nov 
1987. 49p. NTIS (US Sales Only), PC A03/MF A01. Order 
Number DE88752628/JAW. 


The criticality calcucation to search for critical uranium 
mass and sphere volume, and subcritical uranium mass limit and 
sphere volume limit of homogeneous water-reflected and -moderat- 
ed ammonium diuranate(ADU) was carried out with the JACS 
code system developed in Japan Atomic Energy Research 
Institute(JAERI) for criticality safety. Criticality calculations to 
search for these values were performed with the multigroup con- 
stant library MGCL and the multigroup Monte Carlo program 
KENO-IV of the JACS system. Uranium enrichment, uranium con- 
centration, types of ADU, condition of the reflection and geometry 
were assumed as follows; 7°U enrichment : 3, 4 and 5 wt%; Urani- 
um concentration : = (theoretical density of ADU); Types of ADU 
: ADUGD, ADU(ID and ADU(IV); Reflector : 30 cm thick water 
reflector was assumed around ADU; Geometry : sphere. Calculated 
critical and subcritical sphere radii under these conditions were 
converted into sphere volumes and uranium masses. These values 
show that (1) subcritical mass limit of three kinds of ADU de- 
scribed above decrease in order of ADU(IV), (IID), (ID, while (2) 
subcritical volume limit of ADU(III) and (IV) are less than that of 
ADU(iI). There is a mixture of ADU(ID), (IID) and (IV) in the 
ADU process at nuclear fuel fabrication facility. From our results, 
the ADU mixture with less than 5 wt% enrichment can be safely 
handled up to 34.5 kg by uranium mass or 24.5 1 by volume at the 
same time in the ADU process. 


33571 Some examples of hydrogen transport and mixing. 
Travis, J.R.; Theofanous, T.G. (Los Alamos National Lab., 
Theoretical Div., Group T-3, MS-B216, Los Alamos, NM 
87545 (US)). pp 182-193 of ANS proceedings - 1987 nation- 
al heat transfer conference. La Grange Par’ : IL; American 
Nuclear Society (1987). (CONF-870816—). 

From 24. national heat transfer conference and exhibition; 
Pittsburgh, PA, USA (9 Aug 1987). 

Is now possible to analyze the time-dependent, multi-dimen- 
sional behavior of hydrogen transport and mixing in small and large 
scale containments. These analyses involve the solution of the 
Navier-Stokes equations with multi-species transport. The two- 
equation x - € turbulence model is solved to provide the time and 
space dependent turbulent transport coefficients. Heat transfer and 
condensation phenomena are calculated using a modified Reynolds 
analogy formulation. Sample problems from the Sandia FLAME fa- 
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cility and an idealized Large Dry Containment (CSNI Benchmark 
problem) are analyzed and discussed. 


33572 Lommel aati Lan TK. Doe aA 
P.O. Box 1625, ike 


(Idaho National ineering Lab., 
Falls, ID 83415 (US)). pp 3-12 of ANS Pp - 1987 
national heat er conference. 


La Grange k, IL; 
American Nuclear Society (1987). (CONF-870816—). Con- 
tract AC07-76ID01570. 
From 24. national heat transfer conference and exhibition; 
Pittsburgh, PA, USA (9 Aug 1987). 
is paper discusses preservation of similitude criteria in 
current mathematical models used for transient analysis of thermal- 
hydraulic systems. Input models for the RELAPS computer code 
were developed at the Idaho National Engineering Laboratory for 
two simple hypothetical natural circulation systems consisting of a 
closed loop containing energy generation, energy removal, and 
Suey relliaenoe. “Tihs Gero taliieede GUROE-ehaialioaeiay tx Salinitihe 
scale size. A reference model had components and operating condi- 
tions in a range similar to those found in typical nuclear steam 
supply systems; a scaled model, geometrically much smaller than 
the reference model, had components that were sized from the ref- 
erence model using similarity criteria presented in the literature. 
Steady-state and transient single- and two-phase natural circulation 
calculations were conducted using both models to determine if the 
model-to-model relationships in time, pressure drop, and velocity 
scales were in accordance with the similitude criteria. Results indi- 
cate that while the code predicts the expected fundamental effects 
of geometric scale, there are noteworthy differences in the details 
of calculations. 
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REFER ALSO TO CITATION(S) 32322, 33531, 33540, 33541, 34309, 34322, 
34581, 35512 


33573 (DCE/NE/37959—15) Signal validation in nuclear 
power plants: haces poet report, September 30, 1987- 
September 29, 1988. Upadhyaya, B.R.; Kerlin, T.W. (Ten- 
nessee Univ., Knoxville (USA). Dept. of Nuclear Engineer- 
ing; Combustion Engineering, , Windsor, CT (USA)). 
May 1988. Contract AC02-86NE37959. 7 NTIS, PC 
A05/MF A01;1. Order Number DE88010637 TAW. 

This progress report is a summary of the work performed 
for the period September 30, 1987--September 29, 1988 under the 
project sponsored by the U.S. Department of Energy, Technology 
Supports Program, entitled, "Signal Validation in Nuclear Power 
Plants.” The objective of the research project is to develop and im- 
plement parallel signal processing methods for validating process 
signals used in control, protection and plant monitoring system and 
the methodology are such that, this approach is readily applicable 
to chemical industry processes, process control systems and to 
future advanced reactor systems. 


33574 (EPRI-NP—5769-Vol.1) Degradation and failure 

of bolting in nuclear power plants: Volume 1. Nickell, R.E. 

(Applied Science and Technology, Poway, CA (USA)). 

Apr 1988. 166p. Research Reports Center, Box 50490, Palo 
ito, CA 94303;1. Order Number "T188009898/JAW. 

These two volumes provide the documentation for industry 
resolution of the US Nuclear Regulatory Commission (NRC) ge- 
neric issue B-29, Degradation and Failure of Bolting in Nuclear 
Power Plants. The issue was identified as a consequence of con- 
cerns about the structural integrity of component supports circa 
1980. When bolting integrity became a separate issue in 1982, the 
utility industry responded by forming a Task Group on Bolting 
under the aegis of the Atomic Industrial Forum (AIF) and the Ma- 
terials Properties Council (MPC). The AIF/MPC Task Group on 
Bolting formulated a comprehensive nineteen-task action plan 
aimed at resolution of the issue, with implementation of the plan, 
the responsibility of EPRI and the affected Owner's Groups. EPRI 
organized a matrix-managed Generic Bolted Joint Integrity Pro- 
gram to carry out the research, with the results reported herein. 
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33575 (INIS-mf—11168, 176-200) Two dimensional 
analysis of conection controle rewetting with internal Ne 


generation. - Chieng, Ching-Chang 

tional Tsing Hua Univ , Hsinchu, Taiwan). Au: ug 1983. Ss. 
NTIS (US Sales Only), "A25/MF AOl. Order 
DE88702348/JAW. (CONF-830932—). 


From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

An exact solution of the quasi-steady two dimensional con- 
duction equation for the rewetting of a nuclear fuel rod and a tube 
with internal heat generation in water reactor core cooling is ob- 
tained. The analysis adopts the conventional model of two heat 
transfer regions: one where the coolant wets the fuel rod with a 
high heat transfer coefficient, h/sub w/, and the other ahead of the 
quench front with a much lower heat transfer coefficient, h/sub d/, 
(10-* to 10-5 of h/sub w/), the steam surrounds the rod or clad is 
assumed superheated and is computed. Under these conditions, the 
wet front velocity and the temperature distribution versus internal 
heat generation in the rod and in the thin tube are computed. The 
present solution covers all ranges of Biot number, but the calcula- 
tions are performed from 10-? to 10? of Biot number, dimensionless 


33576 (INIS-mf—11168, pp 348-370) Numerical simula- 
tion of two-phase flow in horizontal interconnected subchan- 
nels. Shoukri, M.; Tahir, A.; Carver, M.B. (Ontario Hydro 
Research Lab., Toronto (Canada); Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Aug 1983. NTIS (US Sales Only), PC A25/MF 
A011. Order Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

Different subchannel computer codes have been successfully 
used for the thermal-hydraulic analysis of coolant flow in vertical 
fuel channels. However, none of these methods is suitable for two- 
phase flow in horizontal fuel channels, such as those of the 
CANDU nuclear reactors, due to the lack of appropriate constitu- 
tive relationships that can correctly account for the gravity separa- 
tion effects. This paper describes the incorporation of a transverse 
vapour drift model which accounts for the combined effect of grav- 
ity separation and turbulent diffusion into the existing subchannel 
computer code SAGA. Although the basic structure of the code re- 
mains similar to SAGA III some modifications in both the mathe- 
matical formulation and numerical solution have been incorporated. 
These modifications resulted in significant improvements in the 
code’s ability in modelling horizontal two-phase subchannel flow. 
The new version of the code was tested and found to be capable of 
simulating the complex exchange phenomenon between adjacent 
horizontal subchannels caused by the interaction of turbulent diffu- 
sion, pressure gradient as well as gravity induced cross flows. The 
code predictions were compared with experimental data obtained 
from two different sources and showed good agreement. 


Se ae 371-387) ASSERT and 
COBRA predictions of in vertical 
Tahir, A.; Carver, M.B. Shae Energy of Canada Litd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Aug 
1983. NTIS (US Sales Only), PC A25/MF A0l. Order 
Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

COBRA and ASSERT are subchannel codes which compute 
flow and enthalpy distributions in rod bundles. COBRA is a well 
known code, ASSERT is under development at CRNL. This paper 
gives a comparison of the two codes with boiling experiments in 
vertical seven rod bundles. ASSERT predictions of the void distri- 
bution are shown to be in good agreement with reported experi- 
mental results, while COBRA predictions are unsatisfactory. The 
mixing models in both COBRA and ASSERT are briefly discussed. 
The reasons for the failure of COBRA-IV and the success of 
ASSERT in simulating the experiments are highlighted. 





, 
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33578 (INIS-mf—11168, pp 388-407) Numerical tech- 
nique for reactor subchannel analysis. Fath, H.E.S. (Alexan- 
dria Univ. (Egypt). Faculty of Aton teat 1983. 
NTIS (US Sales Only), PC A25, A0l. Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

A numerical technique is developed for the solution of the 
ee ere ee te eee 
interface boundary. The technique uses the finite difference method 
with the velocity components defined over an Eulerian mesh. A 
system of interface massless markers is defined where the markers 
move with the flow field according to a simple kinematic relation 
between the interface geometry and the fluid velocity. Different ap- 
plications of nuclear engineering interest are reported with some 
available results. The present technique is capable of predicting the 
interface profile near the wall which is important in the reactor 
subchannel analysis. 


33579 (INIS-mf—11168, pp 416-429) Assessment of tor- 
nado missile hazard to nuclear power plants. Goodman, J.; 
Koch, J.E. (Bechtel Power 
(USA)). Aug 1983. NTIS (US ly), 
A01. Order Number DE88702348/JAW. (CONF-830932—). 
From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 
Numerical methods and computer codes for assessing torna- 
do missile hazards to nuclear power plants are developed. Due to 


ed targets whose failure can create a hazard to the safe operation of 
nuclear power plants. 


33580 (INIS-mf—11168, pp 442-457) eee for 
reviewing probabilistic risk assessments. Derby, S.L. 
(WITAN Consultants, Inc., Palo Alto, CA (USA)). Aug 
1983. NTIS (US Sales Only), PC A25/MF A0Ol. Order 
Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

The starting point for peer review of a Probabilistic Risk As- 
sessment (PRA) is a clear understanding of how the risk estimate 
was prepared and of what contributions dominate the calculation. 
The problem facing the reviewers is how to cut through the com- 
plex details of a PRA to gain this understanding. This paper pre- 
sents a structured, analytical procedure that solves this problem. 
The effectiveness of this solution is demonstrated by an application 
on the Zion Probabilistic Safety Study. The procedure found the 
three dominant initiating events and provided a simplified recon- 
struction of the calculation of the risk estimate. Significant assess- 
ments of uncertainty were also identified. If peer review disputes 
the accuracy of these judgments, then the revised risk estimate 
could significantly increase. 


33581 (INIS-mf—11667) Ultrasonic testing of zones near 
the surface with controlled signals. Final report. Crostack, 
H.A.; Krueger, A.; Morlo, H.; Nehring, J. (Dortmund Univ. 
(Germany, FR). Fac’ Qualitaetskontrolle). 1987. 
90p. German). NTIS (US. Sales Only), PC A05/MF 
A01. Order Number DE88753302/JAW. 

The aim of the investigation is to raise the sensitiveness of 
fault indication and to improve the fault assessment in ultrasonic 
testing in areas near the surface by optimising the pulses from the 
transmitter. The investigations extend to components used in reac- 
tor construction, such as thin-walled austenitic pipes (wall thickness 
< 20 mm) and plates. The faults are assessed using multi-frequency 
tests, where the frequency-dependent reflection behaviour of the 
fault positions is used. The comparison with conventional tech- 
niques is done with identical test heads and by considering single 
signals, is with the additional possible superimposition of a scan 
process. Waves are used to test thin components with wall thick- 
nesses of < 5 mm, which are shown by optical holography. 
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33582 (INIS-mf—11668) Design calculations for the long- 
time cooling tests performed on the cylindrical wall of the 
HDR. Final report. Siebler, T.; Stamm, H. (Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Inst. fuer Zuverlaessigkeit und 

Schadenskunde im Maschinenbau; Kernforschungszentrum 
Karlsruhe GmbH. (Germany, F.R.). Inst. fuer Material- 
‘orschung). 1987. 67p. (In German). NTIS 


und Festk 
(US Sales y), PC A0O4/MF AOl. Order Number 
DE88753303/JAW. 


Temperature and stress calculations as well as fracture-me- 
chanics studies are presented which were performed within the 
HDR project for tests T 32.18 and T 32.41 in the Karlsruhe Nucle- 
ar Research Centre. The tests involved cold water being fed via a 


s depth 0 ot 40 or $0 mm and to ally proven ny Tpture ofthe 


33583 (NUREG/CR—4639-Vol.1) Nuclear Computerized 
Library for Assessing Reactor Reliability ICLARR): 
Volume 1, Summary description. Gertman, D.I.; Gilmore, 
W.E.; Galyean, W.J.; Groh, M.R.; Gentillon, C.D.; Gilbert, 
B.G. (EG aa G Idaho, Inc., Idaho Falls (USA)). Feb 1988. 
Contract ACO7-76ID01570. 19p. (EGG—2458-Vol.1). 
NTIS, PC A03/MF AOl - GPO. Order Number 
TI88008655/JAW. 


A data management system has been implemented which 
supports a variety of risk-related analyses and provides a repository 


and taxonomies, is presented in Volume I of this report. 

activities, procedures for processing data, user's 

guide, and hard copy data manual are presented in Volumes II 
through V. 


(SRD-R—353) Review of stainless steel component 
failures. Smith, T.A. (UKAEA Safety and Reliability Direc- 
torate, Culcheth). Jul 1987. 22p. Safety and Reliability Di- 
rectorate, Wigshaw Lane, Culcheth, Warrington, WA3 
4NE. Price Pound 4.00. 
vessels and components. Where data are available, failure causes 
are included in the brief descriptions of failure events. Inspection 
techniques are discussed and reference made to improved methods 
of flaw detection currently being developed. A vessel population is 
estimated and a mean failure rate based on this figure and the 
number of failures is given. Appendix 1 reviews the literature for 
information on non-corrosively induced structural failures in austen- 
itic plant components. Appendix 2 outlines a programme of tests 
and describes the type of specimen and loading technique used to 
investigate the effect of residual stress on 1.0 inch thick stainless 
steel plates containing flawed weld metal. 


33585 (SRD-R—403) Soft missile perforation analysis - 
model scale concrete slabs. Jowett, J. (UKAEA Safety an 
Reliability Directorate, Culcheth). Aug 1987. 20p. (CONF. 


= 1—). H.M. Stationery Office, London, price Pound 
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From Conference on nuclear containment; Cambridge, UK 
(6 Apr 1987). 

A method of estimating the soft missile perforation resistance 
of model scale concrete slabs is described. The technique was de- 
veloped from an analysis of 35 soft missile tests conducted within 
the UKABA. The soft missiles used in these tests were designed to 
simulate, at small-scale, the loading created by a crashing military 
aircraft. The simple analysis procedure relies on the use of a static 
punching formula to predict the average dynamic force which the 
missile must apply to achieve perforation. With a suitable dynamic 
enhancement the static formula was capable of defining the perfora- 
tion force to an accuracy of +- 15%. Such a prediction allows the 
estimation of perforation velocity to an accuracy of +- 10%. The 
application of the analysis procedure to a wider range of impact 
problems is discussed. The importance of the overall duration and 
the local fluctuations in the magnitude of loading are considered as 
well as the shape of the load application area. Finally the uncertain- 
ties in applying the analysis to full scale slabs and those with rota- 
tional edge restraint are examined. 
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33586 (CEGB-TPRD/B—0862/R86) Inventory predic- 
tions for Cs134 in irradiated fuel. Tobias, A. (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Jun 1987. 24p. NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE88752767/JAW. 

A factor 2 discrepancy between the burn-up of the Cherno- 
byl fuel, inferred from measured Cs134/Cs137 activity ratios, and 
the value given at the post accident meeting in Vienna has prompt- 
ed an investigation of Cs134 activity predictions. The effect of neu- 
tron flux and cross section data on predicted Cs134/Cs137 activity 
ratios has been examined through comparisons with previously un- 
reported measurements on CAGR fuel samples. Overpredictions of 
typically 100% in these ratios are attributed to the use of inappro- 
priate lattice data (25%) ARGOSY (effective) resonance group 
fluxes (30%) and erroneous resonance group cross sections (30%). 
Calculations which model the reactor power history using WIMSD 
based data together with recently evaluated group averaged cross 
sections for Cs133 are found to give good agreement (5 -10%) with 
the measured Cs134/Cs137 activity ratios. It is implied that burn-up 
estimates based upon these ratios may differ for predictions which 
assume steady power and those which take account of the reactor 
power history. The implications for both decay heat and inventory 
predictions are briefly examined. The overprediction of Cs134 ac- 
tivities, arising from the use of ARGOSY based flux data with ap- 
proximate cross sections, will result in a corresponding overpredic- 
tion of fission product decay heat. For typical CAGR fuel this is 
shown to vary from 2% to 7% for cooling times of 50 to 1000 days 
respectively. 


33587 (CONF-8706258—4) Solidus and liquidus tempera- 
tures in the uranium-plutonium-zirconium system. Leibowitz, 
L.; Veleckis, E.; Blomquist, R.A.; Pelton, A.D. (Argonne 
National Lab., IL (USA): Ecole Polytechnique, Montreal, 
Quebec j(Canada). 1987. Contract W-31109-ENG-38. 25p. 
aes A03/MF A01;1. Order Number DE88010085/ 

From US/Japan seminar on high-temperature chemistry of 
current light water reactors of advanced all-metal reactors; Tokyo, 
Japan (6 Jun 1987). 

Renewed interest in metallic fuel for nuclear reactors has 
prompted study of the solidus and liquidus for the uranium-plutoni- 
um-zirconium system. These temperatures are of importance in as- 
sessing the possibility of fuel melting during abnormal reactor con- 
ditions. Data obtained in previous work in this area were found to 
be inadequate for the needs of the current reactor development 
effort. A dual effort was undertaken to provide the needed data. 
These were (1) thermodynamic phase di analysis and calcula- 


tion of the ternary solidus and liquidus surfaces and (2) experimen- 
tal determination of solidus and liquidus temperatures for selected 
alloys. The methods used and results obtained are described. 
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33588 (CONF-8709189—9) Qualification status of LEU 


[low-enriched uranium] fuels. Snelgrove, J.L. (Argonne Na- 
tional Lab., IL (USA)). 1987. Contract W-31109-ENG-38. 
ot PC A02/MF AO1. Order Number DE88010084/ 
AW. 
From International meeting on Reduced Enrichment for Re- 
search and Test Reactors (RERTR); Buenos Aires, Argentina (28 
1987). 
wr Sufficient data has been obtained from tests of high-density, 
low-enriched fuels for research and test reactors to declare them 
qualified for use. These fuels include UZrH/sub x/ (TRIGA fuel) 
and UO. (SPERT fuel) for rod-type reactors and UA1I/sub x/, 
UsOs, UsSie, and UsSi dispersed in aluminum for plate-type reac- 
tors. Except for UsSi, the allowable fission density for LEU appli- 
cations is limited only by the available 7*°U. Several reactors are 
now using these fuels, and additional conversions are in progress. 
The basic performance characteristics and limits, if any, of the 
qualified low-enriched (and medium-enriched) fuels are discussed. 
Continuing and planned work to qualify additional fuels is also dis- 
cussed. 
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REFER ALSO TO CITATION(S) 33664 


33589 (EGG-M—07287) A nuclear reactor alarm display 
system utilizing AI techniques for alarm filtering. Corsberg, 
D.; Johnson, L. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 1988. Contract ACOT-16 1570. 15p. 
(CONF-870832—12). NTIS, PC A03/MF AOl1;1. Order 
Number DE88007733/JAW. 

From Topical meeting on artificial intelligence and other in- 
novative computer applications in the nuclear industry; Snowbird, 
UT, = (31 Aug 1987). 

A control room upgrade is currently being performed at the 
Advanced Test Reactor (ATR) at the Idaho National Engineering 
Laboratory (INEL). As part of the control room upgrade, an im- 
proved alarm monitoring and display system is being installed. This 
system consists of completely redundant termination boards, se- 
quential events recorders (SERs), and fiber optic serial alarm trans- 
mission from the SERs to the window panels and to “host” com- 
puters. Residing on these host computers will be knowledge-based 
alarm filtering systems that will pass filtered and prioritized infor- 
mation on to several CRT displays. Further processing will be per- 
formed at the display workstations to provide the most effective 
display to the operators. The knowledge-based Alarm Filtering 
System (AFS) is an integral part of the new monitoring and display 
system. AFS aids operators by focusing attention on the most sig- 
nificant information relative to the current plant state. 5 refs., 2 figs. 


33590 (EPRI-NP—5714) Human factors 

clear utility managers: Final report. Kinkade, R.G. (Essex 
Corp., San Diego, CA (USA)). Mar 1988. 108p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303;1; GPO 
Dep. Order Number T188920250/JAW. 

Copyrighted. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

This document is intended to increase managers’ awareness 
of the effects of human factors on plant performance, help them to 
recognize when decisions have underlying human factors implica- 
tions, provide a basis for determing how to improve personnel per- 
formance, and indicate how they can get help for planning and 
staffing a human factors program. To develop the document, a 
team of recognized human factors experts constructed lists of 
topics, then outlines, and, finally, chapter material designed to be 
responsive to the information needs of nuclear power utility manag- 
ers. Successive drafts were then reviewed by utility representatives 
and a variety of human factors engineers. The format, style, and 
page layout was designed to attract interest and enhance compre- 
hension. The document contains five brief chapters. Chapter 1 pro- 
vides an overview of human factors engineering, what it is con- 
cerned with; its objectives, methods, and benefits; as well as some 
common misconceptions about it. Chapter 2 addresses decisions 
that managers might make to improve the task requirements im- 
posed on plant personnel. Chapter 3 describes what decisions man- 
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agers might make to improve the human capabilities of plant per- 
sonnel. Chapter 4 completes the picture by addressing decisions re- 
lated to interface designs. Finally, Chapter 5 presents information 
about how utility managers can get help to satisfy human factors 







31 January 1988. Wang L 
har. x Vienna (Ase Jan 1988. oe NTIS (US 
ow A02/MF AOl. Order Number DE88701814/ 


The MNSR (Miniature Neutron Source Reactor), a 27 kW 
reactor, was built in 1984 in the Institute of Atomic Energy, Beij- 
ing, China. A microcomputer closed-loop control system has been 
developed for the MNSR using an IBM PC-XT. This system not 
only controls the reactor, but it is also a data acquisition system and 
a reactivity monitor for the reactor. A closed-loop control system 
can be used for reactors such as the MNSR, in which the power is 
self-limited and the reactivity is limited to less than Smk (~0.7$). 
As a data acquisition system or a reactivity monitor, it is applicable 
for any nuclear reactor. This paper describes the hardware and 
software in detail. 4 refs, 11 figs. 


plant safety through operator aids. Guidelines for 
operator aids. (International Atomic Energy Agen 
Vienna (Austria)). Dec 1987. 166p. (CONE-8610402—). 
NTIS (US Sales Only), PC A08/MF A01. Order Number 
DE88701820/JAW. 

From Technical committee meeting on improving nuclear 
power plant safety through operator aids; Vienna, Austria (27 Oct 
1986). 

4 In October 1986, the IAEA convened a one-week Technical 
Committee Meeting on Improving Nuclear Power Plant Safety 
Through Operator Aids. The term " aid” or more formally 
“operator support system” refers to a class of devices designed to 
be added to a nuclear power plant control station to assist an opera- 
tor in performing his job and thereby decrease the probability of 
operator error. The addition of a carefully planned and designed 
operator aid should result in an increase in nuclear power plant 
safety and reliability. Operator aids encompass a wide range of de- 
vices from the very simple, such as color coding a display to distin- 
guish it out of a group of similar displays, to the very complex, 
such as a computer-generated video display which concentrates a 
number of scattered indicator readings located around a control 
room into a concise display in front of the operator. This report 
provides guidelines and information to help make a decision as to 
whether an operator aid is needed, what kinds of operator aids are 
available and whether it should be purchased or developed by the 
utility. In addition, a discussion is presented on advanced operator 
aids to provide information on what may become available in the 
future. The broad scope of these guidelines makes it most suitable 
ee a ee er eee ee 
parts. The recommendations and results of the meeting discussions 
are given in the first part. The second part is the annex where the 
papers presented at the Technical Committee Meeting are printed. 
A separate abstract was prepared for each of the 10 papers. Refs, 
figs and tabs. 


33592 (AEA-TECDOC—444) pth ae nuclear power 
pon 


33593 (NUREG/CR—5055) Atmospheric diffusion for 
control room habitability assessments. Ramsdell, J.V. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). May 1988. Con- 
tract AC06-76RL01830. 117p. (PNL—6391). NTIS, PC 
A06/MF AOl1 - GPO;1. Order Number TI88010552/JAW. 

This report presents the results of an evaluation of the pro- 
cedure used by the NRC staff to assess nuclear reactor control 
room habitability. The evaluation is based on experimental data col- 
lected in seven sets of field experiments at nuclear power plant 
sites. The procedure is generally conservative, but the models in 
the procedure show little skill in predicting the effects of different 
atmospheric conditions on maximum effluent concentrations in 
building wakes. Two alternative building-wake models have been 
developed using the experimental data. The first model differs sig- 
nificantly from current models in the manner in which wind speed 
enters the model. The second model is an extension of the first 
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model that has more desirable asymptotic behavior and includes 
consideration of the mitigating effect of plume rise on concentra- 
tions in building wakes. A set of non-mathematical guidelines is of- 
fered for use in evaluating potential control room air intake loca- 
tions. 


33594 Once-through testing of the CRBRP prototype 
steam generator. Kim, K.; Gabler, M.J.; Carlson, R.D. New 
York, NY; American Society of Mechanical Engineers 
oe Tp. (CONF-871234—). American Society of Me- 

ical Engineers, 345 East 47 St., New York, NY 10017. 

From ASME winter meeting; Boston, MA, USA (13 Dec 
1987). 

Technical Paper 87-WA/NE-11. 

The prototype steam generator for the Clinch River Breeder 
Reactor Plant (CRBRP) was designed, built, and tested by Rock- 
well International. A portion of these tests, performed by the 
Energy Technology Engineering Center during early 1983, had the 
specific objective of supporting the design of a hockey-stick-type 
steam generator for use in the once-through cycle mode, including 
demonstration of steady-state operation, startup and shutdown in a 
once-through mode, and stable operation at low power. Eighteen 
steady-state performance tests were performed at power levels from 
33 to 70 MWt, which represented 20 to 42 percent full power per 
tube of a commercial design. Pretest predictions are compared with 
test results. Startup and shutdown operations under a full-liquid 
condition in the steam generator are described. Steam generator 
tube inlet orifices, removed during the CRBRP test program, were 
not replaced for these tests. Therefore, dynamic instability was en- 
countered during certain tests, and the results are compared with 
the DYNAM code for predicting flow instability conditions. 
Sodium and steam temperature maldistributions cause by testing at 
off-design conditions for this unit are also discussed. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 32368, 33545, 33593, 33612, 33614, 33674, 
33676, 33677, 34333, 34916 


(GEND—063) US Department of a Three 
Mile Island Research and Development Program: 1987 annual 
report. (EG and G Idaho, Inc., Idaho Falls (USA)). Apr 
1988. Contract ACO07-761D01570. 76p. 

Defueling of the Three Mile Island Unit 2 (TMI-2) reactor 
continued through 1987. This report summarizes this work and 
other TMI-2 related cleanup, research, and development activities. 
Other major topics include: Waste immobilization; Core transporta- 
tion, receipt, and storage; Abnormal waste; Accident Evaluation 
and Technical Integration Programs; and Future uses and applica- 
tions of TMI-2 data. While the technology being developed is of 
direct benefit to the recovery operations at TMI-2, it will also ben- 
efit the entire nuclear power industry. 


33596 (INIS-GB—126) Second annual _ report of 
RADMIL for the period 1.4.86 to 31.3.87. (Radioactivity 
Monitoring in Lancashire (RADMIL), Lancaster (UK)). 
1987. 63p. NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE88752780/JAW. 

The Second Annual Report of radioactivity monitoring in 
Lancashire (RADMIL) covering the year April 1986 to March 
1987 is presented. The Chernobyl accident in April 1986 caused 
RADMIL to produce two special reports in 1986 giving a detailed 
assessment of the consequences of the Chernobyl accident on Lan- 
cashire. The current report complements the two Chernobyl re- 
ports and presents the monitoring data to almost one year after 
Chernobyl. A summary is given of the monitoring programmes car- 
ried out within Lancashire by industry and government agencies 
followed by details of the monitoring sampling and analytical tech- 
niques. Monitoring data are presented for external radiation meas- 
urements including environmental gamma monitoring, beach and 
coastline surveying and coastline sediments and internal radioactiv- 
ity measurements including monitoring of atmospheric particulates, 
fish, shellfish, mil, meat, fruit, vegetables and water. (U.K.). 
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(NUREG—0837-Vol.7-No.4) NRC TLD [thermo- 
pe dosimeter] Direct Radiation Monitoring Net- 
work: Progress report, October-December 1987. Struck- 
meyer, R.; McNamara, N.; Cohen, L. (Nuclear Regulatory 
Commission, King of Prussia, PA (USA). Region I). Apr 
1988. 320p. 

This report presents the results of the NRC Direct Radiation 
Monitoring Network for the fourth quarter of 1987. It provides the 
ambient radiation levels measured in the vicinity of 75 sites 
throughout the US. In addition, it describes the equipment used, 
monitoring station selection criteria, characterization of the dosime- 
ter response, calibration procedures, statistical methods, intercom- 
parison, and quality assurance program. 


33598 (STUK-A—54, pp 183-185) Summary and dose 
assessment. Chapter 10. Mar 1987. NTIS (US Sales Only), 
PC A09/MF AO1. Order Number DE88780083/JAW. 

In Studies on environmental radioactivity in Finland 1984- 
1985. Annual report. 

In this chapter we shall summarize the effective dose equiva- 
lents caused by fall-out from nuclear-explosions and releases from 
the nuclear power industry. 


2206 Research, Test, And Experimental Reactors 
REFER ALSO TO CITATION(S) 33546, 33588, 33591, 33646, 33663 


33599 (CONF-880276—1) Data handling at EBR-II [Ex- 
perimental Breeder Reactor II] for advanced diagnostics and 
control work. Lindsay, R.W.; Schorzman, L.W. (Argonne 
National Lab., Idaho Falls, ID (USA)). 1988. Contract W- 
31-109-ENG-38. 14p. NTIS, PC A03/MF A0Ol;1. Order 
Number DE88010074/JAW. 

From EPRI seminar on data acquisition, control, and com- 
munications in power plants; San Diego, CA, USA (23 Feb 1988). 

Improved control and diagnostics systems are being devel- 
oped for nuclear and other applications. The Experimental Breeder 
Reactor II (EBR-ID) Division of Argonne National Laboratory has 
embarked on a project to upgrade the EBR-II control and data 
handling systems. The nature of the work at EBR-II requires that 
reactor plant data be readily available for experimenters, and that 
the plant control systems be flexible to accommodate testing and 
development needs. In addition, operational concerns require that 
improved operator interfaces and computerized diagnostics be ‘in- 
cluded in the reactor plant control system. The EBR-II systems 
have been upgraded to incorporate new data handling computers, 
new digital plant process controllers, and new displays and diagnos- 
tics are being developed and tested fcr permanent use. In addition, 
improved engineering surveillance will be possible with the new 
systems. 


33600 (DOE/ER/02096—T4) University of Arizona 
TRIGA Reactor: 1985-86 annual utilization report. (Arizona 
Univ., Tucson (USA). Dept. of Nuclear and Energy Engi- 
neering). 1988. Contract AC07-76ER02096. 4p. NTIS, PC 
A02/MF AO1. Order Number DE88008836/JAW. 

This is the annual report for the University of Arizona 
TRIGA reactor, covering the period July 1, 1985 through June 30, 
1986 including the 1985-1986 Academic Year. The purpose of this 
report is to document the facility usage which is possible because of 
DOE support under the contract. 


33601 (DOE/ER/04207—20) Texas A & M University, 
Nuclear Science Center: Twenty-fourth progress report, Janu- 
ary 1, 1987-December 31, 1987. Crawford, K.C.; Davis, 
I.W.; Krohn, J.L.; Meyer, CM; Petesch, J.E.; Stasny, G.S. 
(Texas A and M Univ., College "Station (USA). Texas Engi- 
neering Experiment Station). Mar 1988. Contract ACO0S5- 
76ER04207. 88p. NTIS, PC AOS/MF A01;1. Order Number 
DE88011184/J AW. 

Utilization of the reactor (NSCR Reactor) during 1987 in- 
creased slightly over that in 1986. The main activity is shifting from 
isotope tracer production to testing and exposure irradiations. Core 
mee operational since March 1986, was used throughout 1987. 

LC) 
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33602 (GKSS—87/E/42) Texture measurements at the 

FRG-1. Working reports 1985. Brokmeier, H.G.; Bunge, 

H.J.; Brehler, B.; Wagner, R.; Wille, P. (GKSS-Forschungs- 

zentrum Geesthacht G.m.b.H., Geesthacht-Tesperhude 

(Germany, F.R.)). 1987. 62p. (In German). NTIS (US Sales 

oy PC A04/MF AOl. Order Number DE88753234/ 
AW. 

A report is given describing the activities of the texture 
group at the FRG-1 (GKSS-Research Centre, Geesthacht) in 1985. 
In May 1985 was the beginning of standard pole figure measure- 
ments. Different materials like aluminium, Al-Pb compound materi- 
als, rock salt, calcite and some other could be analysed. A descrip- 
tion of the present texture equipment (state: February 1986) and the 
outlook of a new one is given. With 27 figs., 9 tabs.. 


33603 (JAERI—1305) Construction of VHTRC (Very 
High Temperature Reactor Critical Assembly). Yasuda, Hide- 
shi; Akino, Fujiyoshi; Yamane, Tsuyoshi; Yoshihara, Fumio; 
Kitadate, Kenji; Yoshifuji, Hisashi; Takeuchi, Motoyoshi; 
Ono, Toshihiko; Kaneko, Yoshihisa. Japan Atomic Energy 
Research Inst., Tokyo). Aug 1987. 142p. (In Japanese). 
NTIS (US Sales Only), PC A07/MF AOl. Order Number 
DE88752622/JAW. 

This report describes the design, the safety analyses and the 
results of main pre-operation tests of VHTRC (Very High Temper- 
ature Reactor Critical Assembly) which has been constructed by 
the modification of the critical assembly, SHE (Semi-Homogeneous 
Experiment). The VHTRC is aimed at a 1/2 scale mock up of the 
experimental VHTR in the second detailed design stage. The three 
main features of VHTRC are that 1) the core is made of graphite 
blocks, and 2) the core is loaded with the coated particle fuel com- 
pacts using low enriched uranium, and that 3) the core including 
the graphite reflector can be heated up to 210 deg C using the elec- 
tric heaters. The assembly is designed to keep the aseismatic 
strength of 0.3 G acceleration in both horizontal and vertical direc- 
tions even at the core temperature, 210 deg C. The integrities of 
every components are investigated by the safety analyses and are 
proved by the pre-operation tests. On 13, May 1985, a basic core 
reached critical point for the first time. The experimental analysis 
showed that the critical mass calculated with the SRAC code 
system was only 3 % lower than the experimental value. This fact 
confirms that the VHTRC has been constructed very precisely 
within the design criteria and that the SRAC code system can give 
accurate results for the basic core configuration. 


33604 (NUREG/CR—5019) Neutron exposure param- 
eters for the metallurgical test specimens in the fifth heavy- 
coaion, see nena tenn cove eee, Mee 
L.F.; Baldwin, C.A.; Stallmann, F.W.; Kam, F.B.K. (Oak 
Ridge National Lab., T™N (USA). ‘Mar 1988. Contract 
AC05-840R21400. 122p. (ORNL/TM—10582). NTIS, PC 
A06/MF AOi - GPO;1; GPO Dep. Order Number 
TI88007811/JAW. 

The Heavy-Section Steel Technology (HSST) Program, sup- 
ported by the US Nuclear Regulatory Commission, has completed 
the Series 5 (HSST5) irradiation experiments. Twelve capsules 
which contain metallurgical test specimens have been irradiated at 
the Oak Ridge Research Reactor located at the Oak Ridge Nation- 
al Laboratory. These capsules have been disassembled, internal do- 
simeters have been analyzed, and exposure parameters are present- 
ed for each irradiation test specimen. This report describes the 
computational methodology for the least-squares adjustment of the 
dosimetry data with neutronics calculations, and it presents expo- 
sure parameters at each test specimen location for the fluence rate 
greater than 1.0 MeV, fluence rate greater than 0.1 MeV, and dis- 
placements per atom. The specific activity of each dosimeter at the 
end of irradiation is listed in the Appendix. 


33605 (ORNL/TM—10703) Oak Ridge Research Reac- 
tor shutdown maintenance and surveillance: Quarterly report, 
October, November, and December 1987. Coleman, G.H.; 
Laughlin, D.L. (Oak Ridge National Lab., TN (USA)). Mar 
1988. Contract AC05-840R21400. . NTIS, PC A03/MF 


A01; GPO Dep. Order Number T188005767/JAW. 
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The ORR was not operated during October, November, and 
December of 1987. Maintenance activities, both mechanical and in- 
strument, were essentially routine in nature. Details of fuel usage 
and inventory are also presented. 9 tabs. 


reactor technique. 
Knauf, K.; Wittstock, J. (Physikalisch-Technische a 
sanstalt, Braunschweig (Germany, Pe Forsch apts wot 
Messreaktor). Jul 1987, 45p. S (US Sales ly), PC 
A03/MF A0O1. Order Number DE88753277/JAW. 

This status report is concerned with the facilities set up for 
neutron spectrometry at the Research and Measurement Reactor 
Braunschweig, based on proton recoil proportional counters. Cylin- 
drical counters for irradiation by a neutron beam normal to the 
counter wire and commercial spherical counters are employed. 
They can be filled with hydrogen or a hydrogeneous gas up to a 
pressure of 1 MPa depending on their use. The filling method and 
the electronic pulse processing are described. The pulse analysis 
system includes a pulse shape discrimination branch in order to sep- 
arate ‘y-ray induced pulses. Finally, experimental investigations with 
spherical counters are discussed regarding the region of proportion- 
ality and the influence of the counter voltage on the shape of the 
response function. 


(WHC-SA—0080-FP) FFTF [Fast Flux Test Facil- 
pA [Interim Examination and Maintenance] Cell Fuel 

System. Gibbons, P.W. (W ouse Han- 
ford co Richland, WA (USA)). 1987. Contract AC06- 
87RL10930. Tp. (CONF-871101—84). NTIS, PC A02/MF 
A01;1. Order Number DE88009191/JAW. 

From California State Air Resources Board; Los Angeles, 
CA, USA (15 Nov 1987). 

A Fuel Pin Weighing Machine has been developed for use in 
the Fast Flux Test Facility (FFTF) Interim Examination and Main- 
tenance (TEM) Cell to assist in identifying an individual breached 
fuel pin from its fuel assembly pin bundle. A weighing machine, 
originally purchased for use in the Fuels and Materials Examination 
Facility (FMEF) at Hanford, was used as the basis for the IEM 
Cell system. Design modifications to the original equipment were 
centered around: 1) adapting the FMEF machine for use in the 
ITEM Cell and 2) correcting operational deficiencies discovered 
during functional testing in the IEM Cell Mockup. 
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33608 (DPST—88-416) Leachable impurities from reactor 
filters. Baumann, E.W. (Savannah River Lab., 
Aiken, (USA)). 5 Mar 1988. Contract ACO09- 
76SR00001. 7p. NTIS, PC A02/MF AO1l. Order Number 
DE88009569/JAW. 

A sample of filter cloth was analyzed for total chlorine by 
neutron activation before and after cyclic leaching with hot water. 
The leach waters were analyzed by ion chromatography and by in- 
ductively coupled plasma-emission spectroscopy. The neutron acti- 
vation analysis showed that about three-fourths of the chlorine in 
the cloth was not leached out with hot water. Major components in 
the leach water were (in decreasing parts per billion, ppB): sodium, 
fluoride, sulfate, boron, nitrate, chloride, and nitrite. Sodium, the 
major constituent, will attain a concentration of 240 ppB if the 
leachate from a full-scale afterfilter is dispersed into the bulk mod- 
erator. Concentrations of the known corrosive ions fluoride, sulfate, 
and chloride, would be 110, 60, and 20 ppB, respectively. There are 
no operating limits for sulfate or fluoride; the operating limit for 
chloride is 30 ppB. We conclude the filter cloth is probably not of 
major concern as a source of corrosive impurities in the reactor 
system, although it may be a contributor. Low concentrations 
result after dispersal into the bulk moderator, the deionizers are ca- 
pable of efficient removal of these impurities, and replacement of 
afterfilters is infrequent. However, after installation of a new after- 
filter, higher concentrations of aggressive ions immediately down- 
stream during the first day or two of use might contribute to crack- 
ing of weld areas in the lines to the bulk moderator. 
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33609 (JAERI-M—87-202) Developments on fuel rod di- 
ameter measuring technique, (1). Trial fabrication of driving 
device and it's property valuations. Ohshima, Kunio; Niimi, 


Motoji; —_— Hiroei; Oyamada, Rokurou; Ito, Noboru; 
Sakurai, Fumio. (Japan Atomic Energy Research Inst., 
Tokyo). Nov 1987. 44p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88753138/ 


As to the study on the safety of the LWR fuels, various 
technologies have been developing to assure the integrity of the 
LWR fuels. Especially, high performance fuels and extended- 
burnup fuels have become a matter of great concern from the view- 
point of economy. As a pert of the developments on the method of 
irradiation experiments, the development of fuel rod diameter meas- 
uring techniques have been performed to study the fuel behavior at 
load following or high burnup. Experiment facilities consist of a di- 
ameter detector for measuring fuel rod diameter, a position indica- 
tor for detecting the axial position of fuel rods, and a driving 
device for moving the diameter detector, the driving device are re- 
quired a smooth movement and a constant speed without change of 
experiments conditions, that the diameter of fuel rod have to be 
measured under same conditions with LWR coolant pressure and 
temperature. Therefore, a hydraulic piston was trialy fabricated as a 
device of hydraulic piston type and was driving device and system 
performance tests was executed. Consequently, it drived smoothly 
in drive ranges from 0 to 600 mm. The present report describes re- 
sults of the trial fabrication of driving device and system perform- 
ance tests. 


2208 Propulsion Reactors 
REFER ALSO TO CITATION(S) 34266, 35313 
2209 Reactor Safety 


1 ALSO TO CITATION(S) 32317, 33544, 33590, 33596, 35304, 35309, 
0 


33610 Cty 171) Investigations on decommission- 
ing of nuclear facilities (phase 2). Goertz, R.; Altmeyer, 
H.D.; Knaup, A.G. (Bundesministerium fuer Umwelt, Na- 
turschutz und ane Bonn. (Germany, F.R.)). 
1987. 503p. (in German). GRM Werbeberatung - Werbe- 
mittlung - PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

Informations on recent developments with the decommis- 
sioning of nuclear facilities including planning and actual experi- 
ences are collected and evaluated. The progress in the field of de- 
commissioning techniques and their remote application are studied. 
The application of existing decommissioning concepts for LWR on 
i together with necessary modifications. As a con- 
tribution to the assessment of the radiological consequences of the 
recycling of ferrous metals arising during decommissioning a statis- 
tical model is developed, which takes adequately into account the 
wide variety of possible recycling pathways. On this basis, the dis- 
tribution of individual doses of members of the general public is 
calculated. Finally, a rough estimate of the risk of decommissioned 
nuclear facilities is provided. 


33611 (BNL-NUREG—40367) Evaluating advanced 
LMR [liquid metal reactor] reactivity feedbacks using SSC. 
Slovik, G.C.; Van Tuyle, G.J.; Kennett, R.J.; Cheng, H.S. 
(Brookhaven National Lab., Upton, NY (USA). 1988. Con- 
tract AC02-76CH00016. 8p. (CONE-880532—-4). 

From American Nuclear Society topical meeting; Seattle, 
WA, USA (1 May 1988). 

Analyses of the PRISM and SAFR Liquid Metal Reactors 
with SSC are discussed from a safety and licensing perspective. 
The PRISM and SAFR reactors with metal fuel are designed for 
inherent shutdown responses to loss-of-flow and loss-of-heat-sink 
events. The demonstration of this technology was performed by 
EBR-II during experiments in April 1986 by ANL (Planchon, et 
al.). Response to postulated TOPs (control rod withdrawal) are 
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made acceptable largely by reducing reactivity swings, and there- 
fore minimizing the size of possible ractivity insertions. Analyses by 
DOE and the contractors GE, RI, and ANL take credit for several 
reactivity feedback mechanisms during transient calculations. These 
feedbacks include Doppler, sodium density, and thermal expansion 
of the grid plates, the load pads, the fuel (axial) and the control rod 
which are now fattored into the BNL SSC analyses. The bowing 
feedback mechanism is not presently modeled in the SSC due to its 
complexity and subsequent large uncertainty. The analysis is con- 
servative by not taking credit for this negative feedback mecha- 
nism. Comparisons of BNL predictions with DOE contractors are 
provided. 


33612 (BNL-NUREG—40752) Impact of containment 
ipnanene "is: Ga SUC Esomee. Rone Cube Pecinas) seat. 
tions of source terms to the environment. Lee, M.; Kim, S.B.; 
Davis, R.E. (Brookhaven National Lab., U pton, NY 
(USA)). 1988. Contract AC02-76CH00016. ip. (CONF- 
880601—21). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE88006371/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 


pol (BNL-NUREG—40790) Modelling of natural con- 
processes during degraded core accidents. Nour- 
vekheh, H.P.;- Kim, S.B.; Khatib-Rahbar, M. (Brookhaven 
National Lab., Upton, NY (USA)). 1988. Contract AC02- 
76CHO00016. 19p. (CONF-880724—11). Q/MF A0O1 - 03/MF 
A01;1; GPO Dep. Order Number DE88007031/JAW. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 

This paper describes a model which has been developed to 
provide a parametric framework for characterizations of flow and 
heat transfer regimes in the uncovered region of the reactor core 
and the upper plenum of a pressurized water reactor (PWR) vessel 
following severe accidents. The reactor vessel is considered to be 
an anisotropic porous medium. The flow is modeled using the 
Brinkman-Forchheimer extended Darcy equations. The governing 
equations are solved with the SIMPLER algorithm and good 
agreement with previously reported numerical and experimental re- 
sults is found. A parametric study is performed to investigate the 
influence of various dimensionless groups of the problem on the 
flow redistribution processes. 


33614 (BNL-NUREG—40831) Reanalysis of Zion risk. 
Park, C.K.; Unwin, S.D.; Cazzoli, E.; Tingle, A.; Chun, M. 

(Brookhaven National Lab., Upton, NY (USA); Korea Ad- 
vanced Inst. of Science and. Technology, Seoul (Republic of 
Korea)). Oct 1987. Contract AC02-76CH00016. 7p. (CONF- 

8710111—45). 

From 15. water reactor safety information meeting; Gaithers- 
burg, MD, USA (26 Oct 1987). 

As part of the NUREG-1150 efforts, Brookhaven National 
Laboratory (BNL) has undertaken a risk analysis of Zion Unit 1 
adopting the methodology developed at Sandia National Laborato- 
ties (SNL) under the Severe Accident Risk Rebaselining Program. 
Results of the preliminary version of the analysis are reported here. 
Completion plans for the Zion study are described also. 


33615 (CEA-DAS—388) Comparison of european comput- 
er codes relative to the aerosol behavior in PWR containment 
buildings during severe core damage accidents. (Modelling of 
steam condensation on the particles). Bunz, H.; Dunbar, 
L.H.; Fermandijian, J.; Lhiaubet, G. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete). Nov 1987. 8p. (CONF-8709119—). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88753165/JAW. 

From Workshop on water-cooled reactor aerosol code eval- 
uation and uncertainty assessment; Brussels, Belgium (9 Sep 1987). 

An aerosol code comparison exercise was performed within 
the framework of the Commission of European Communities (Divi- 
sion of Safety of Nuclear Installations). This exercise, focused on 
the process of steam condensation onto the aerosols occurring in 
PWR containment buildings during severe core damage accidents, 
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has allowed to understand the discrepancies between the results ob- 
tained. These discrepancies are due, in particular, to whether the 
curvature effect is modelled or not in the codes. 


33616 (CEA-DAS—394) Use of experience for the im- 
provement of technical specifications for operation. Schweitz, 
J.P.; Seveon, J.J. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete). 
Nov 1987. 12p. (CONF-870973—). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88753166/JAW. 

From Specialist meeting on improving technical specifica- 
tions for nuclear power plants; Madrid, Spain (7 Sep 1987). 

The lessons drawn from experience led EdF to define in 
1980 a national specification standard, to be applied to the first 
standardized series of 900 MWe units and to be adapted to the later 
1300 MWe units. This document is periodically revised, every two 
years or so, to take into account new trends in safety thinking and 
lessons learnt from operating experience. In this paper we present 
the main developments in the field of technical specifications, par- 
ticularly: the definition of rules applicable in the event of unavail- 
ability of safety-related equipment, the integration of plant unit op- 
erating feedback for specifications optimization. 


33617 (CEA-DAS—399) Risk assessment for long-term 
post-accident sequences. Ellia-Hervy, A.; Ducamp, F. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. d’Analyse de Surete). Nov 1987. 5p. 
(CONF-870820—). NTIS (US Sales Only), PC A02/MF 
A001. Order Number DE88753167/JAW. 

From PSA 87: international topical meeting on probabilistic 
safety assessment and risk management; Zurich, faked (1 
Aug 1987). 

Probabilistic risk analysis, currently conducted by the CEA 
(French Atomic Energy Commission) for the French replicate 
series of 900 MWe power plants, has identified accident sequences 
requiring long-term operation of some systems after the initiating 
event. They have been named long-term sequences. Quantification 
of probabilities of such sequences cannot rely exclusively on equip- 
ment failure-on-demand data: it must also take into account operat- 
ing failures, the probability of which increase with-time. Specific 
studies have therefore been conducted for a number of plant sys- 
tems actuated during these long-term sequences. This has required: 
- Definition of the most realistic equipment utilization strategies 
based on existing emergency procedures for 900 MWe French 
plants. - Evaluation of the potential to repair failed equipment, 
given accessibility, repair time, and specific radiation conditions for 
the given sequence. - Definition of the event bringing the long-term 
sequence to an end. - Establishment of an appropriate quantification 
method, capable of taking into account the evolution of assump- 
tions concerning equipment utilization strategies or repair condi- 
tions over time. The accident sequence quantification method based 
on realistic scenarios has been used in the risk assessment of the ini- 
tiating event loss of reactor coolant accident occurring at power 
and at shutdown. Compared with the results obtained from conven- 
tional methods, this method redistributes the relative weight of ac- 
cident sequences and also demonstrates that the long term can be a 
significant contribution to the probability of core melt. 


33618 (CEA-DAS—401) Preparing for emergency situa- 
tions on French nuclear power plants. Participation of the In- 
stitute of Protection and Nuclear Safety (IPSN). Safety anal- 
ysis of emergency plans. Chauliac, C.; Fache, P.; Evrard, 
J.M. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. d’Analyse de Surete)..Nov 1987. 
(in French). (CONF-870911—). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE88753362/JAW. 

From International conference on the technical and econom- 
ic performance of nuclear power; Vienna, Austria (28 Sep 1987). 

In the French organizations for nuclear safety, the Institute 
of Protection and Nuclear safety (IPSN) is a technical support for 
the public authority. This technical support is jointed about 3 axles: 
- safety analysis of emergency plans - insertion inthe national crisis 
organizations - improvement of evaluations and previsions of acci- 
dental situations. In this paper, these 3 axles are developed. 


a 
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33619 (CEA-DAS—402) Lessons and 
after 


correlative actions 
the Bugey 5 incident, on the 14 April 1984, 
Gandit, J.M. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). t. d’Analyse de Surete). 
Nov 1987. 14p. (In French). (CO 8709263). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88753168/JAW. 

From International conference on nuclear power perform- 
ance and safety; Vienna, Austria (28 Sep 1987). 

On the 14 April 1984 a damage in the electrical alimentation 
of one way of the control system conduced to a loss of the external 
electric power. This type of incident, without consequences, have 
not been provided by the safety organisms. This communication 
presents the lessons extracted of this incident and gives the modifi- 
cations of the electrical equipment for French nuclear power sta- 
tions. 


33620 (CEA-DAS—413) French criticality guide. Mau- 
bert, L.; Puit, J.C. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de 
Surete). Nov 1987. 8p. (In French). (CONF-871045—). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE88753169/JAW. 

From International seminar on nuclear criticality safety; 
Tokyo, Japan (19 Oct 1987). 

In this paper, the authors present the philosophy which have 
conducted them at the realization of this book, the critical values 
retained and the future developments. 


33621 gem sent pee In progress and future French 


experimental programs of criticality. Manaranche, J.C.; Mau- 
bert, L.; Poullot, G. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de 
Surete). Nov 1987. 8p. (In French). (CONF-871045—). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE88753171/JAW. 

From International seminar on nuclear criticality safety; 
Tokyo, Japan (19 Oct 1987). 

The present communication is limited at a presentation of 
the big in progress and future French experimental programs of 
criticality. It did not treat the many punctual experiments which 
are realized to respond quickly at the requirements of criticality an- 
alysts of the Institute of Protection and Nuclear Safety (IPSN). 


33622 (CEA-DAS—416) Experimental studies of mixed 
plutonium and uranium nitrates solutions poisoned by gadolin- 
ium. P.; Manaranche, J.C.; Poullot, G. (CEA 


Gudewicz, 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). d’Analyse de Surete). Nov 1987. 13p. + 
French). (CONF-871045—). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88753172/JAW. 

From International seminar on nuclear criticality safety; 
Tokyo, Japan (19 Oct 1987). 

Short note. 


(CEA-DAS—418) Interaction between thermal/hy- 
ain human factors and system analysis for assessing feed 
and bleed risk benefits. Lanore, J.M.; Caron, J.L. (CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. d’Analyse de Surete). Nov 1987. 4p. 
(CONF-870820—). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88753174/JAW. 

From PSA 87: international topical meeting on probabilistic 
safety assessment and risk management; Zurich, Switzerland (31 
Aug 1987). 

For probabilistic analysis of accident sequences, thermal/hy- 
draulics, human factors and systems operation 
quently closely interrelated. This presentation will discuss a typical 
example which illustrates this interrelation: total loss of feedwater 
flow. It will present thermal/hydraulic analysises performed, how 
the T/H analysises are related to human factors and systems oper- 
ation, and how, based on this, the failure probability of the feed and 
bleed cooling mode was evaluated. 
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33624 (CEA-DAS—419) Severe accident on 
French PWRs. Duco, J.; Brisbois, J.; D. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 

rance). Dept. d’Analyse de Surete). Nov 1987. 25p. 
CONF-8710111—). NTIS (US Sales Only), PC A03 
A01. Order Number DE88753175/JAW. 

From 15. water reactor safety information meeting; Gaithers- 
burg, — USA (26 Oct 1987). 

In this paper the authors describe the procedures and the or- 
ganizations which are used in case of severe accident on a pressur- 
ized water reactor. 

33625 (CEA-DAS—431) Developments concerning reac- 
tivity accidents in PWRs. Gouffon, A. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. d’Analyse de Surete). Nov 1987. 6p. (CONF- 
8711178—). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88753178/JAW. 

From Meeting of the technical committee on safety matters 
lint to accidents caused by a reactivity transient; Vienna, Austria 
(17 Nov tore 

After placing the development work on reactivity accidents 
in the various actions decided upon further to the Chernobyl acci- 
dent, this note describes the first results obtained and the further 
developments. As a general rule, the Chernobyl accident has not 
provided, from a strictly technical viewpoint, any fundamentally 
new material which had previouly been unknown. Analysis have 
made it possible to more clearly establish the safety importance of 
certain operating rules, in particular concerning handling whithin 
coolant system pumps. They have not show the need to modify the 
design of the french PWR.s. This development work must be con- 
tinued to gain a fuller understanding of the behaviour of fuel, spe- 
cially after irradiation and power cycling. 


33626 (CEA-DAS—433) Fone aaged of core meltdown acci- 
dents and containment performance in the Super Phenix reac- 
tor. Jaffres, R.; Natta, M. (CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). t. d’Analyse de 
Surete). Dec 1987. 27p. (In French). (CONF-8711179—). 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE88753180/JAW. 

From French-Sovietic seminary on the safety of LMFBR; 
Obninsk, USSR (16 Nov 1987). 

In spite of the feeble probability of core meltdown the Super 
Phenix containment has been conceived for a mechanical energy of 
800 MJ. The studies on core meltdown show that this energy is en- 
velop for the different accidents studied and that the post acciden- 
tal cooling for the reactor is realized. 


33627 (CONF-8710111—47) Results of two-phase natural 
circulation in hot-leg U-bend simulation experiments. Ishii, 
M.; Lee, S.Y.; Abou El-Seoud, S. (Argonne National Lab., 

IL (USA). 1987. Contract W-31109-ENG-38. 25p. (CONF- 
8710111—). NTIS, PC A03/MF A0l;1. Order Number 
DE88009954/JAW. 

From 15. water reactor safety information meeting; Gaithers- 
burg, MD, USA (26 Oct 1987). 

In order to study the two-phase natural circulation and flow 
termination during a small break loss of coolant accident in LWR, 
simulation experiments have been performed using two different 
thermal-hydraulic loops. The main focus of the experiment was the 
two-phase flow behavior in the hot-leg U-bend typical of B&W 
LWR systems. The first group of experiments was carried out in 
the nitrogen gas-water adiabatic simulation loop and the second in 
the Freon 113 boiling and condensation loop. Both of the loops 
have been designed as a flow visualization facility and built accord- 
ing to the two-phase flow scaling criteria developed under this pro- 
gram. The nitrogen gas-water system has been used to isolate key 
hydrodynamic phenomena such as the phase distribution, relative 
velocity between phases, two-phase flow regimes and flow termina- 
tion mechanisms, whereas the Freon loop has been used to study 
the effect of fluid properties, phase changes and coupling between 
hydrodynamic and heat transfer phenomena. Significantly different 
behaviors have been observed due to the non-equilibrium phase 
change phenomena such as the flashing and condensation in the 
Freon loop. The phenomena created much more unstable hydrody- 
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namic conditions which lead to cyclic or oscillatory flow behav- 
iors. 


33628 (CONF-8805128—1) Implications of passive safety 
based on historical industrial experience. Forsberg, C.W. 
(Oak Ridge National Lab., TN (USA)). 1988. Contract 
AC05-840R21400. 17p. (CONF-8805128—). NTIS, PC 
A03/MF A0O1;1. Order Number DE88011014/JAW. 

From International Atomic Energy Agency technical com- 
mittee meeting on definitions and understanding of engineered 
safety, passive safety and related terms; Vasteras, Sweden (30 May 
1988). 

In the past decade, there have been multiple proposals for 
applying different technologies to achieve passively safe light water 
reactors (LWRs). A key question for all such concepts is, What 
are the gains in safety, costs, and reliability for passive safety sys- 
tems.” Using several types of historical data, estimates have been 
made of gains from passive safety and operating systems, which are 
independent of technology. Proposals for passive safety in reactors 
usually have three characteristics: (1) Passive systems with no 
moving mechanical parts, (2) systems with far fewer components 
and (3) more stringent design criteria for safety-related and process 
systems. Each characteristic reduces the potential for an accident 
and may increase plant reliability. This paper addresses gains from 
items (1) and (2). Passive systems often allow adoption of more rig- 
orous design criteria which would be either impossible or economi- 
cally unfeasible for active systems. This important characteristic of 
passive safety systems cannot be easily addressed using historical in- 
dustrial experience. 


33629 (DOE/SSDP—0035) Surface decontamination uti- 
lizing mechanical vacuum blasting methods. McKernan, 
M.L.; Schulmeister, A.R. (Westinghouse Hanford Co., Ship- 
pingport, PA (USA); General Electric Co., Shippingport, 
PA (USA)). 1988. Contract AC06-84RL10421;AC06- 
76RL01857. 6p. (CONF-880601—27). 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

As part of the Shippingport Decommissioning Project sur- 
face decontamination effort vacuum blasting techniques were uti- 
lized to remove fixed radioactive contamination entrained in steel 
and concrete painted surfaces to meet on-site and off-site release 
limits. Removal of contaminated paint by vacuum blasting was re- 
stricted to select areas of the project. Specifically, this technique 
was applied only when it was determined to be cost effective com- 
pared to other methods of paint removal or direct disposal of the 
bulk .naterial as contaminated waste. As a result of pre-decontami- 
nation surveys it was determined that the lower portions of the Re- 
actor Plant Container painted steel surface was eligible for this sur- 
face decontamination technique. 3 refs., 1 tab. 


33630 (DOE/SSDP—0037) Shippingport: A relevant de- 
commissioning project. Crimi, F.P. (USDOE Shippingport 
Station Decommissioning Project Office, PA). [1988]. Con- 
tract AC06-84RL10421; -A.CO6-76RL01857, 8p. (CONF- 
880601—25). NTIS, PC ‘A02/MF A01;1; GPO Dep. Order 
Number DE88007298/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

Because of Shippingport’s low electrical power rating (72 
MWe), there has been some misunderstanding on the relevancy of 
the Shippingport Station Decommissioning Project (SSDP) to a 
modern 1175 MWe commercial pressurized water reactor (PWR) 
power station. This paper provides a comparison of the major com- 
ponents of the reactor plant of the 72 MWe Shippingport Atomic 
Power Station and an 1175 MWe nuclear plant and the relevancy 
of the Shippingport decommissioning as a demonstration project for 
the nuclear industry. For the purpose of this comparison, Portland 
General Electric Company’s 1175 MWe Trojan Nuclear Plant at 
Rainier, Oregon, has been used as the reference nuclear power 
plant. 2 refs., 2 figs., 1 tab. 
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33631 (DOE/SSDP—0038) Preparation of the Shipping- 


port reactor pressure vessel shipping package. Yannitell, 
D.M. (USDOE: Shippingport Station Decommissionin 
Project  Offfice, PA). 1988. Contract A 
84R110421; ‘ACO6.76RL01857. 6p. (CONF-880601—24). 
NTIS, PC A02/MF A0l1;1; GPO Dep. Order Number 
DE88007297/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

Shippingport Station Decommissioning Project is the remov- 
al and shipment the Reactor Pressure Vessel (PRV) and its associ- 
ated Neutron Shield Tank (NST) to the government owned Han- 
ford Reservation in Richland, Washington. Engineering studies 
considered the alternatives for removal and shipment of the RPV/ 
NST. These included segmentation for subsequent truck shipments, 
and one-piece removal with barge or rail shipment. Although the 
analysis indicated that current technology could be utilized to ac- 
complish either alternative, one-piece removal of the RPV was se- 
lected as the safest, most cost effective method. When compared to 
segmentation, it was estimated that one-piece removal would 
reduce the duration of the Project by 1 year, reduce cost by $4 M, 
and result in a savings of radiation exposure of 150 man-Rem. Rail 
transportation of an integral RPV/NST package is not feasible due 
to the physical size of the package. 5 refs., 1 fig. 


33632 (DP-MS—88-74) Root cause analysis at the Savan- 
nah River Plant. Paradies, M.; Busch, D. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant; Savannah River Lab., Aiken, SC (USA)). 1988. Con- 
tract AC09-76SR00001. 6p. (CONF-880633—1). NTIS, PC 
A02/MF A01;1; GPO Dep. Order Number DE88010525/ 
JAW. 

From 4. international conference on human factors in power 
plants; Monterey, CA, USA (5 Jun 1988). 

Events (or near misses) provide important information about 
ways to improve plant performance. Any particular event may 
have several {open<quotes}root causes{close—quotes} that need 
correcting to prevent recurrence of the event and, thereby, im- 
prove the safety of the plant. Also, by reviewing a large number of 
events, one: can identify cause trends or {open<—quotes}generic 
concerns.{close—quotes} A method has been developed at Savan- 
nah River Plant (SRP) to systematically evaluate events, identify 
their root causes, record the root causes, and analyze the root cause 
trends. By providing a systematic method to identify correctable 
root causes, the system helps the event investigator ask the right 
questions during the investigation. It also provides an independent 
safety analysis group and management with statistics indicating ex- 
isting and developing trouble spots. 3 refs., 4 figs. 


33633 (EGG-M—09487) Reactor safety assessment 
system, Sebo, D.E.; Bray, M.A.; King, M.A. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1987. Contract ACO07- 
761D01570. 8p. (CONF-870832—11). NTIS, PC A02/MF 
A01;1; GPO Dep. Order Number DE88007732/JAW. 

From Topical meeting on artificial intelligence and other in- 
novative computer applications in the nuclear industry; Snowbird, 
UT, USA (31 Aug 1987). 

The Reactor Safety Assessment System (RSAS) is an expert 
system under development for the United States Nuclear Regula- 
tory Commission (USNRC). RSA is designed for use at the 
USNRC Operations Center in the event of a serious incident at a 
licensed nuclear power plant. RSAS is a situation assessment expert 
system which uses plant parametric data to generate conclusions for 
use by the NRC Reactor Safety Team. RSAS uses multiple rule 
bases and plant specific setpoint files to be applicable to all licensed 
nuclear power plants in the United States. RSAS currently covers 
several generic reactor categories and multiple plants within each 
category. 


33634 (EGG-M—15387) Residual life assessment of 
major p water reactor components. MacDonald, 
P.E.; Shah, V.N. and G Idaho, Inc., Idaho Falls 


(USA)). 1987. Contract AC07-76ID01570. 16p. (IAEA- 
SM—295137; CONF-870604—3; CONF-870604—). Q/MF 
A01;1; GPO ‘Dep. Order Number DE88006752/JA W. 
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From International symposium on safety aspects of the aging 
and maintenance of nuclear power plants; Vienna, Austria (29 Jun 
1987). 

” This paper presents an assessment of the aging (time-depend- 
ent degradation) of selected major pressurized water reactor com- 
ponents and structures. The main criterion used in selecting these 
components is their role in preventing the release of fission prod- 
ucts to the public. The stressors, possible degradation sites and 
mechanisms, potential failure modes, and currently used methods 
for nondestructive examination are discussed for five major light 
water reactcr components: pressure vessels, containment structures, 
reactor coolant piping, steam generators, and reactor pressure 
vessel supports. Important technical issues related to life extension 
of these components are identified, and several recommendations 
are provided. 


33635 (EGG-M—37386) PRISIM: A plant risk status in- 
formation management for NRC inspectors. Reilly, 
H.J.; Glynn, J.C.; Campbell, D.J. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 26 Jun 1987. Contract ACO07- 
761D01570. 7p. (CONF-870820—13). 

From PSA 87: international topical meeting on probabilistic 
safety assessment and risk management; Zurich, Switzerland G1 
Aug 198 

. Th The Plant Risk Status Information Management System 
(PRISIM) is a i program that presents results of 
probabilistic risk assessments (PRAs), and related information, for 
use by United States Nuclear Regulatory Commission (NRC) deci- 
sionmakers. Plant-specific PRISIMs have been developed for three 
nuclear plants in the United States. The usefulness of PRISIM for 
these plants is now under evaluation, and an improved PRISIM is 
being developed. 





33636 (EPRI-NP—5700) Condensation inside tubes: 
Final report. Tien, C.L.; Chen, S.L.; Peterson, P.F. (Califor- 
nia Univ., Berkeley (USA). Dept. of Mechanical Engineer- 
ing). Jan "1988. 147p. Research Reports Center, Box 50490, 
Palo Alto, CA 94303;1; GPO Dep. Order Number 
TI88920256/JAW. 

Condensation in the steam generator tubes of a PWR is a po- 
tentially important heat-removal mechanism during the cool-down 
phase during a small break LOCA. During this process virtually 
every condensation mode can occur. Of particular importance is 
the non-annular vertical mode which has received little attention in 
the past. The comprehensive film-condensation heat-transfer corre- 
lation established here on the basis of analytical empirical results 
from the literature, incorporates the effects of interfacial shear 
stress, interfacial waviness, and turbulent transport in the conden- 
sate film. A novel physical model yields a closed-form correlation 
for non-annular flow condensation heat transfer. These results are 
integrated into a general correlation for condensation inside vertical 
tubes, predicting the entire condensation path. Experiments for ver- 
tical annular and non-annular condensing flows show this general 
correlation to be in very good agreement with the experimental 
data for both flow regimes. In addition to the vapor, noncondensa- 
ble gases such as hydrogen may be present which can significantly 
influence the condensation process. Previous studies of the noncon- 
densable gas effects have neglected natural convection, which ex- 
periments summarized here show to be important. 66 refs., 39 figs. 


7 5 eee Handbook for evaluating the 
of maintenance : Final report. Geiwitz, 
= ‘Spike, V.A,; D.H. (Anacapa ences, Inc., 


Sci 
Santa Barbara, CA (USA)). Mar 1988. 324p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303; GPO Dep. 
Order Number T1I88920247/JAW. 

Valid assessment of the competence of individual mainte- 
nance personnel - mechanics, electricians, and I and C technicians - 
is critical for the economical and safe performance of maintenance 
tasks in nuclear power plants. Proficiency evaluations determine the 
need for training and also the effectiveness of training; as tasks 
qualifications, they are the basis for work assignments. This study 
investigated the development and use of proficiency evaluation in- 
struments for maintenance personnel in several exemplary nuclear 
power plants. In general, evaluation instruments for use immediate- 
ly following training, including classroom courses, laboratory 
courses, and on-the-job training, have been the focus of attention. 
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Similar instruments for other purposes, such as tests for experienced 
hirees and assessment of trained employees for retraining and re- 
qualification, have been largely ignored. Because of wide variations 
in plant equipment and management philosophies, it was concluded 
that specifications for a maintenance proficiency evaluation system 
that could be applied industry-wide were impossible. Instead, this 
handbook discusses the important issues in proficiency evaluation 
and presents information relevant to plant-specific solutions to eval- 
uation problems. The major sections of the handbook discuss issues, 
in modular form, of test content, objectives and requirements, eval- 
uation methods, specific evaluation instruments, and procedures to 
use test results for task qualification and other purposes. 


33638 (EPRI-NP—5752) — 3: Seismic interac- 
tions between building structures and rock-socketed founda- 
tions: Final report. Howard, G.E.; Chitty, D.E.; Oleck, R.F. 
(Anco ineers, Inc., Culver City, CA (USA); Niagara 
Mohawk Power Corp., Syracuse, NY (USA)). Apr 1988. 
294p. Research Reports Center, Box 50490, Palo Alto, CA 
94303;1. Order Number T188009220/JAW. 

It has long been recognized that soil-structure interaction 
can significantly influence the earthquake response of massive struc- 
tures such as nuclear power plant reactor buildings. The linear 
analysis methods that are widely used to model interaction phenom- 
ena can result in often unrecognized safety margins in design for 
earthquake excitation. Use of improved interaction models which 
capture nonlinear characteristics of interaction---such as energy dis- 

sipation and significant changes in stiffness---can provide realistic 
cacthethans of the earthquake loads imposed on nuclear power plant 
structures and equipment, supplying an improved basis for seismic 
design review. This report documents the results of a research 
effort investigating the soil-structure (or structure-media) interac- 
tion of reinforced concrete structures founded in backfilled rock 
sockets. The objectives of the research, which included field testing 
with semi-scale structural models, were: to examine the influence of 
the backfilled socket on structural dynamic response; and to devel- 
Op an experimental data base for the benchmarking of computer 
simulation procedures. 


33639 (NFO—0141-1) Public health risks associated 
with the CANDU nuclear fuel cycle. Radiological risks. Pas- 
kievici, W.; Zikovsky, L. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Jun 1983. 135p. NTIS (US Sales 
Only), PC A0O7/MF A0Ol1. Order Number DE88701922/ 
JAW. 


This report analyzes in a preliminary way the risks to the 
public posed by the CANDU auclear fuel cycle. Part 1 considers 
radiological risks, while part 2 (published as INFO-0141-2) evalu- 
ates non-radiological risks. The report concludes that, for radiologi- 
cal risks, maximum individual risks to members of the public are 
less than 10~* per year for postulated accidents, are less than 1 per- 
cent of regulatory limits for normal operation and that collective 
doses are small, less than 3 person-sieverts. It is also concluded that 
radiological risks are much smaller than the non-radiological risks 
posed by activities of the nuclear fuel cycle. 


(NFO—0141-2) Public health risks associated 
with, the CANDU nuclear fuel cycle. Non-radiological risks. 
Paskievici, W.; Zikovsky, L. (Atomic Energy Control 
Board, Ottawa, Ontario (Canada)). Sep 1982. 113p. NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE88701923/JAW. 

This report has been prepared in the hope that it will calcu- 
late, apparently for the first time, the non-radiological risks associ- 
ated with the use of nuclear fuels. The specific risks identified and 
evaluated in this work should be balanced against the benefits re- 
sulting from the use of nuclear fuels or against the risks inherent in 
other fuels. Due to lack of sufficient data in certain areas the results 
obtained are subject to a large degree of uncertainty and therefore 
the results indicate an order of magnitude rather than exact values 
of hazard. The total hazard can be expressed as 6.0 +- 4.8 x 107° 
fatalities and 4.8 +- 0.7 x 10~? injuries per 1 GWy of electricity 
produced. 
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33641 (INIS-GB—127) Statement on incidents at nuclear 
installations - second quarter 1987. (Health and Safety Exec- 
utive, London (UK)). 29 Jan 1988. 3p. Library, HM Nucle- 
ar Installations Inspectorate, (NII), Room 313, St. Peter's 
House, Balliol Road, Bootle L20 3LZ. 

The first incident reported occurred at the Sellafield reproc- 
essing plant when-a process worker was contaminated on the right 
knee of his overalls and received a skin dose in excess of the annual 
dose limit. Following an inquiry, he was allowed to return. to 
normal working within 3 months. The second incident occurred at 
the Oldbury nuclear power station when reaction-1 tripped follow- 
ing the failure of one of the three phases of the electricity supply to 
part of the instrumentation. This caused a loss of forced coolant cir- 
culating for a short time following the reactor shutdown. However, 
following safety checks it was allowed to return to power. Im- 
provements in the instrument supply system protection were subse- 
quently installed on reactor-2 and will be, when possible, on reac- 
tor-1. 


33642 (INIS-GB—128) North Wales Group report on the 
effects of the Chernobyl accident. (Country Landowners As- 
sociation, London (UK)). Nov 1987. 35p. NTIS (US Sales 
Only), PC A0O3/MF AOl. Order Number DE88752781/ 
JAW. 

A report is presented by the North Wales Group concerning 
the sequence of events affecting North Wales and the identification 
of the residual problems following contamination from the Cherno- 
byl accident. The first part of the report attempts to establish a time 
scale for radiation restrictions applicable in North Wales and the 
size of the areas which are involved. Part two deals with national 
arrangements to handle incidents like Chernobyl and examines the 
wider field of international ts. A review is given of 
events as seen by the affected community following the Chernobyl 
accident. (U.K.). 


33643 leone pp 458-469) Learning curve es- 
timation techniques for nuclear industry. Vaurio, J.K. (Ar- 
gonne National , IL (USA)). Aug 1983. NTIS (US 
Sales Only), PC A25/MF AOl. Order Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

Statistical techniques are developed to estimate the progress 
made by the nuclear industry in learning to prevent accidents. 
Learning curves are derived for accident occurrence rates based on 
actuarial data, predictions are made for the future, and compact an- 
alytical equations are obtained for the statistical accuracies of the 
estimates. Both maximum likelihood estimation and the method of 
moments are applied to obtain parameters for the learning models, 
and results are compared to each other and to earlier graphical and 
analytical results. An effective statistical test is also derived to 
assess the significance of trends. The models used associate i 
directly to accidents, to the number of plants and to the cumulative 
number of operating years. Using as a data base nine core damage 
accidents in electricity-producing plants, it is estimated that. the 
probability of a plant to have a serious flaw has decreased from 0.1 
to 0.01 during the developmental phase of the nuclear industry. At 
the same time the frequency of accidents has decreased from 0.04 
per reactor year to 0.0004 per reactor year. 


33644 (INIS-mf—11168, pp 471-491) Radial heat trans- 
fer from fuel to moderator during LOCAs for CANDU PHW 
reactors. Hildebrandt, J.G.; So, C.B.; Gillespie, G.E.; Ma- 
cLean, G. (Wandeop (W-L.) sid Associates Lad. Winnipeg, 
Manitoba (Canada); Atomic Energy of Canada Lid, 
Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). Aug 1983. NTIS (US Sales Only), PC A25/MF AO01. 
Order Number DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear ae Montreal, Canada (6 Sep 1983). 

In a_ postulated CANDU-PHW  loss-of-coolant accident 
(LOCA) with coincident impaired emergency cooling, the axial 
transport of heat from the fuel by convection is reduced. This re- 
duction in heat removal causes the fuel to heat up and the radial 
heat transfer to the moderator to become significant. This paper 
deals with two codes that predict the thermal response of fuel 
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channels under LOCA conditions. New channel thermal radiation 
models in both RAMA, a thermalhydraulic code, and CHAN II, a 
fuel channel thermo-chemical code, are presented and their predic- 
tions are compared with the experimental results of an electrically 
heated bundle of 37 fuel pins. A second experiment, involving a 
single heated pin in a channel with flowing steam, is presented. The 
predictions of RAMA and CHAN II are compared with this exper- 
iment to verify the codes’ thermo-chemical models. There is good 
agreement between the predictions of both codes and the experi- 
mental results. 


33645 (INIS-mf—11673) Reactor accident at Chernobyl 
and its consequences in the media. er, G. (International 
Atomic Energy Agency, Vienna (Austria)). 1987. . In 
German). (CONF-870602—). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88753308/JAW. 

From Annual meeting on nuclear technology; Karlsruhe, 
F.R. Germany (2 Jun 1987). 

Four sets of subjects are examined and analysed against the 
background of the obligation of the media to provide information. 
These are questions of the extent of the information on the accident 
at Chernobyl, the separation of factual reports and opinionative 
ones, the thought-out nature of the representation by supporters 
and opponents and the slide from reporting on the danger from ra- 
dioactive clouds to a debate on leaving the nuclear economy. 


33646 (INIS-mf—11682) Safety report for the test rig of 

the cold neutron source at FRM. g, E. (Technische 

Univ. Muenchen, Garching (Germany, F.R.). Fakultaet fuer 

aoe Jul 1986. 66p. (In German). NTI S Sales Only), 
PC A04/MF AO1. Order Number DE88753265/JAW. 

In order to raise the flux of long wave neutrons (A > A) at 
the Munich Research Reactor (FRM), a socalled cold neutron 
source is to be installed, in which liquid hydrogen is used as the 
refrigerated moderator. As a preliminary stage, a test rig is installed 
outside the reactor pond in the reactor hall, with which, together 
with complete parts of the plant, a trial run with liquid hydrogen is 
to be carried out. Before the planned trial run with liquid hydro- 
gen, several test runs were done with refrigerated helium gas in the 
hydrogen system. The planned design data were confirmed from 
the operating data obtained, so that the intended control behaviour 
of the refrigeration plant and the functioning of the important oper- 
ating and safety devices could be proved. 


33647 (JAERI—1307) ROSA-III experimental program 
for BWR LOCA/ECCS integral simulation tests. Tasaka, 
Kanji; Koizumi, Yasuo; Suzuki, Mitsuhiro. (Japan Atomic 
Energy Research Inst., Tokyo). Nov 1987. 392p. NTIS (US 
Sales Only), PC A17/MF A0Ol. Order Number 
DE88752624/JAW. 

This is the final report of the ROSA-III experimental pro- 
gram, in which the summary of integral simulation test results is de- 
scribed on thermal-hydraulic behavior during a loss-of-coolant acci- 
dent (LOCA) of a boiling water reactor (BWR) and on the effec- 
tiveness of the emergency core cooling system (ECCS). Also pre- 
sented in the report are the assessment results of computer codes 
for the BWR LOCA analysis and of the similarity between ROSA- 
III test results and thermal-hydraulic phenomena during a BWR 
LOCA by using ROSA-III test data and code analysis results. The 
ROSA-III facility is a volumetrically scaled (1/424) BWR system 
with an electrically heated core consisting of four half-length bun- 
dies. Many test series were conducted between April 1978 and 
March 1983. The similarity between a ROSA-III test and a BWR 
LOCA concerning the fundamental thermal-hydraulic phenomena 
has been confirmed for major ROSA-III tests. The accident scenar- 
io has been well understood and defined for various break locations 
and break sizes. The effectiveness of the current BWR ECCS 
design has been well demonstrated. 


33648 (JAERI-M—87-195) Report of the Ad hoc Com- 
mittee on the Chernobyl Accident. (Ja Atomic Energy 
Research Inst., Tokyo). Nov 1987. 314p. (In sneeneee. 


NTIS (US Sales Only), PC Al4/MF AOl. Order Number 
DE88753132/JAW. 
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The accident, which occurred on April 26 of 1986 at the 
fourth unit of the Chernobyl Nuclear Power Plant in the Ukrainian 
Soviet Socialist Republic of the Soviet Union, was the unprecedent- 
ed accident in terms of, among other things, structural damages 
given to the reactor, an amount of radioactive materials released to 
the environment, and a number of casualties resulting from the ac- 
cident. Investigation and analysis of the accident were conducted at 
JAERI by forming the Ad hoc Committee on the Chernobyl Acci- 
dent within the organization under which Task Group A was re- 
sponsible for the design and characteristics of the reactor and the 
accident sequence and Task Group B was responsible for behavior 
of radioactive materials and radiological to the envi- 
ronment. The present report is the summary of the investigations 
and analyses which were carried out by the committee. 


33649 (JAERI-M—87-199, pp 18-48) Status of develop- 
ment of thermal-hydraulic reactor transient code J- 
TRAC and future plan. Murao, Yoshio. (Japan- Atomic 
er Research Inst., Tokai, Ibaraki. Tokai Research Es- 

ent). Nov 1987. (In Japanese). NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE88780073/ 
JAW. (CONF-8709254—). 

From 4. seminar on software in nuclear energy research; 
Tokai, Japan (9 ba 1987). 

Thermal-h y' draulic reactor transient analysis code J-TRAC is 
being developed in JAERI, by using US-developed TRAC-PF1/ 
MOD1 code as the framework of the code and by improving the 
thermal-hydraulic models in order to establish the capability of re- 
alistic simulation of reactor transients. In the first step, intended are 
incorporation of the thermal-hydraulic models built in the reflood 
analysis code REFLA, which is successfully able to predict the re- 
sults of the Large Scale Reflood Test, and improvement of other 
necessary models to be modified. J-TRAC code is expected to be 
used for the calibration or justification of the advanced licencing 
codes and the numerical simulation of the transients in PWRs. 
Since 1984, TRAC-PF1/MOD1 has been investigated on the code 
structure, the numerics and the constitutive relations in order to 
obtain the technique for improving the code and maintenance of 
the code. And the component-wise assessment of the code has also 
been performed in order to know which thermal-hydraulic models 
should be improved. Since 1985, incorporation of models built in 
the REFLA code and the overall assessment of the code has been 
performed. In this presentation, the followings are explained: (1) 
Thermal-hydraulic models in reflood analysis code REFLA, (2) In- 
stallation of REFLA models into TRAC-PF1/MODI1, (3) Major 
problems of TRAC-PF1 code found in the component-wise assess- 
ment, (4) Results from the overall assessment for typical large break 
LOCA experiment, and (5) Future plan on J-TRAC code develop- 
ment. 


33650 (JAERI-M—87-199, pp 49-138) Inherently safe 
light water reactors. Ise, Takeharu. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Nov 1987. (In Japanese). NTIS (US Sales Only), PC 
Al1l/MF A0O1. Order Number DE88780073/JAW. (CONF- 
8709254—). 
From 4. seminar on software in nuclear energy research; 
Tokai, —_ (9 Sep 1987). 
oday’s large nuclear power reactors of world-wise, use 
eI Ee aie Moar <defence in depth> philosophy. 
It seems that recent less electricity demand rates, higher capital 
cost and the TMI accident let us acknowledge relative small and 
simplified nuclear plants with safer features, and that Chernobyl ac- 
cident in 1983 underlines the needs of intrinsic and passive safety 
characteristics. In such background, several inherently safe reactor 
concepts have been presented abroad and domestically. First de- 
scribing ‘Can inherently safe reactors be designed,’ then I introduce 
representative reactor concepts of inherently safe LWRs advocated 
abroad so far. All of these innovative reactors employ intrinsic and 
passive features in their design, as follows: (1) PIUS, an acronym 
for Process Inherent Ultimate Safety, or an integral PWR with pas- 
sive heat sink and passive shutdown mechanism, advocated by 
ASEA-ATOM of Sweden. (2) MAP(Minimum Attention Plant), or 
a self-pressurized, natural circulation integral PWR, promoted by 
CE Inc. of the U.S. (3) TPS(TRIGA Power System), or a compact 
PWR with passive heat sink and inherent fuel characteristics of 
large prompt temperature coefficient, prompted by GA Technol- 
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ogies Inc. of the U.S. (4) PIUS-BWR, or an inherently safe BWR 
employing passively actuated fluid valves, in competition with 
PIUS, prompted by ORNL of the U.S. Then, I will describe the 
domestic trends in Japan and the innovative inherently safe LWRs 
presented domestically so far. 


33651 (JAERI-M—87-199, pp 139-160) Inherently safe 
high temperature reactor. Yamada, ; Haya- 
kawa, Hitoshi. (Fuji Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Nov 1987. (In Japanese). NTIS (US Sales 
y), PC All/MF A0Ol. Order Number DE88780073/ 
JAW. (CONF-8709254—). 
From 4. seminar on software in nuclear energy research; 
Tokai, — (9 Sep 1987). 
recognized in general that High Temperature Gas- 
anata aenamn have remarkable characteristics in inherent safety 
and it is well known that credits of the time margin have been ad- 
mitted for accident evaluation in the licensing of the currently op- 
erating prototype HTGRs (300 MWe class). Recently, more inher- 
ently safe HTGRs are being developed in various countries and 
drawing attention on their possibility for urban siting. The inherent 
safety characteristics of these HTRs differ each other depending on 
their design philosophy and on the features of the components/ 
structures which constitute the plant. At first, the specific features/ 
characteristics of the elemental components/structures of the HTRs 
are explained one by one and then the overall safety features/char- 
acteristics of these HTR plants are explained in connection with 
their design philosophy and combination of the elemental features. 
Taking the KWU/Interatcm Modular Reactor System as an exam- 
ple, the particular design philosophy and safety characteristics of 
the inherently safe HTR are explained with a result of preliminary 


evaluation on the possibility of siting close to densely populated 
area. 


33652 (JAERI-M—87-199, pp 161-181) Technology of 
safe fast reactors. Hattori, Sadao. (Central Re- 
search Inst. of Electric Power Saaasery, Tokyo (Japan)). 
Nov 1987. (In Japanese). NTIS (US Sales Only), PC Ail/ 
MF AOl. Order Number DE88780073/JAW. (CONF- 
8709254—). 
From 4. seminar on software in nuclear energy research; 
Tokai, Japan (9 Sep 1987). 

Recently, ‘Inherent Safety’ is getting more and more atten- 
tion. Inherent safety is the safety feature that relies only on the pas- 
sive responses that come from physical characteristics provided in- 
herently to the system. Inherently safe fast reactors have this inher- 
ent safety to satisfy the functions that required in terms of safety. 
Safety functions that fast reactors should have can be summarized 
as; (1) reactor shutdown, (2) decay heat removal, (3) retention of 
radioactivities. Technologies to satisfy these functions with inherent 
safety may be as follows: (1) For the passive shutdown of the reac- 
tor from various possible conditions, adoption of small metallic 
fueled reactors may be effective. Those reactors may have nuclear 
and thermal characteristics which realize negative feedbacks re- 
quired to shutdown the reactor. (2) For the passive decay heat re- 
moval, those systems that utilize natural convection and natural ra- 
diation heat removal may be effective. Application of such a system 
design to small reactors may be more feasible. (3) Coolant of most 
fast reactors, sodium, have retainablity of fission products. And the 
technology of leak before break will be effective for radioactivity 
containment. In this presentation I would like to introduce these 
technologies based on the results of the demonstration test of inher- 
ent safety at EBR-II, activities at CRIEPI, and others. 


33653 (KFK—4352) LOCA- and ATWS-calculations for 
and heterogeneous advanced pressurized water 
reactors. Ferrero, C. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt LWR-Sicherheit; Karls- 
ruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Maschin- 
enbau). Jan 1988. 229p. (in German). (EUR—10540-DE). 
NTIS (US Sales Only), PC All/MF A01. Order Number 
DE88753273/JAW. 
LOCA and ATWS calculations have been performed for the 
two KfK reference designs (homogeneous with pd=1.2 and hetero- 
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geneous reactor) of APWR and for a homogeneous reactor with a 
tighter fuel rod lattice (pd= 1.123) as well as for a reference PWR. 
The calculations have been performed with the Ispra version of the 
code RELAPSMod.1. New correlations have been introduced in 
the code to account for the core geometry, which is different from 
that of a PWR. The results of the calculations show that during the 
LOCA the fuel rod cladding hot spot temperatures in the seed of 
the heterogeneous reactor reach values which are about 250°C 
higher than the corresponding temperatures for a PWR, and that 
during the ATWS the pressure inside the primary circuit exceeds 
the maximal allowable pressure in the case of the homogeneous re- 
actor with pd=1.123. On the basis of the present calculations only 
the homogeneous reactor with pd=1.2 appears to be acceptable 
from a safety point of view. These results need of course experi- 
mental i 


33654 (LA-UR—87-4016) Further considerations of criti- 
cal heat flux in saturated pool boiling during power tran- 
sients. Pasamehmetoglu, K.O.; Nelson, R.A. (Los Alamos 
National Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. 23p. (CONF-880724—2). NTIS, PC A03/MF A01;1; 
GPO Dep. Order Number DE88004316/JAW. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 

In this paper, we further evaluate our previously postulated 
transient CHF model. First, we verify the steady-state CHF model 
on which the transient model is based by using recent macrolayer- 
thickness data. We also include the effect of thermal storage in the 
heater that we previously neglected. The use of a simplified ap- 
proach in the prediction of the instantaneous surface heat flux for 
given pwoer generation rates considerably improves the predictive 
capability of the transient critical heat-flux (CHF) model. Finally, 
we discuss the statistical vapor mass behavior during transient boil- 
ing and its effect on the transient CHF model. We show that the 
data scatter within a small range may be partially explained 
through such an approach. 


33655 (LA-UR—87-4161) Investigation of the quasi- 
steady approach used in transient two-phase flow analysis. Pa- 
samehmetoglu, K.O.; Nelson, R.A. (Los Alamos National 
Lab., NM (USA)). ‘1988. Contract W-7405-ENG-36. 24p. 
(CONF- -880724—3). NTIS, PC A03/MF AOl - 03/MF 
A01;1; GPO Dep. Order Number DE88004303/JAW. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Ronen TX, USA (24 Jul 1988). 

In this paper, implications of the quasi-steady approach to 
numerical solutions of two-phase flow problems are addressed by 
the application of basic principles. First, a simple criterion to deter- 
mine the limitations of the quasi-steady approach is discussed. This 
criterion is used to determine the minimum time-step size required 
during the quasi-steady solution. Using this same concept, a method 
for making truly transient problems artifically quasi-steady is devel- 
oped. Finally, these concepts are applied to a simple interfacial 
heat-transfer problem. The numerical instability that results from 
the quasi-steady approach during the explicit solution of this prob- 
lem is investigated. 


33656 (LA-UR—87-4162) A theoretical prediction of crit- 
ical heat flux in subcooled pool boiling during power tran- 
sients. Pasamehmetoglu, K.O.; Nelson, R.A.; Gunnerson, 

F.S. (Los Alamos National Lab., NM (USA); University er ot 
Central Florida, Orlando (USA). Coll. of Engineering). 
1988. Contract W-7405-ENG-36. 2ip. (CONF-880724—4). 
NTIS, PC A03/MF A01;1; GPO Dep. Order Number 
DE88004302/JAW. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 

Understanding and predicting critical heat flux (CHF) be- 
havior during steady-state and transient conditions are of fundamen- 
atal interest in the design, operation, safety of boiling and two- 
phase flow devices. This paper discusses the results of a compre- 
hensive theoretical study made specifically to model transient CHF 
behavior in subcooled pool boiling. This study is based upon a sim- 
plified steady-state CHF model in terms of the vapor mass growth 
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period. The results obtained from this theory indicate favorable 
agreement with the experimental data from cylindrical heaters with 
small radii. The statistical nature of the vapor mass behavior in 
transient boiling.also is considered and upper and lower limits for 
the current theory are established. Various factors that affect the 
discrepancy between the data and the theory are discussed. 


33657 (LA-UR—87-4171) A theoretical prediction of crit- 
ical heat flux in forced convection boiling during power tran- 
sients. Pasamehmetoglu, K.O.; Nelson, R.A.; Gunnerson, 
F.S. (Los Alamos National Lab., NM (USA)). 1988. Con- 
tract W-7405-ENG-36. 19p. (CONF-880724—6). NTIS, PC 
~~ A01;1; GPO Dep. Order Number DE88004301/ 
From 25. American Society of Mechanical Engineers/Amer- 

ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 
In this paper, a theoretical prediction of critical heat flux 


(CH duing luring power transients in forced convective boiling is pre- 
sented. The analysis is restricted to the departure from nucleate 
boiling (DNB ) type of CHF at low qualities. The developed theory 


is compared with the experimental data available in the literature. 
The sgutemneah to Saeed, Socainiae de evened t-te 
the various parameters affecting the transient CHF. This new 
model also is compared with the semi-empirical transient CHF 
model in the literature. 


(LA-UR—87-4231) Multiphase flow in the ad- 
vane’ flail dptaniion sseieh Bells W.R.; Wilhelm, D.; 
Berthier, J.; Parker, F.P.; Ichikawa, S.; Gout y, L.; Nino- 
kata, H. (Los Alamos National Lab., NM (USA)). 1988. 
Contract W-7405-ENG-36. 28p. (CONF-880724—1). NTIS, 
PC A03/MF AOl - 03/MF AO01;1; GPO Dep. Order 
Number DE88004292/JAW. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 

This paper describes the used in the Advanced 
roe: Dynamics Model (AFDM), a computer code to investigate 

to simulating severe accidents in fast reactors. The 
‘AFDM code has 12 topologies describing what material contacts 
are possible depending on the presence or absence of a given mate- 
rial in a computational cell, the dominant liquid, and the continuous 
phase. Single-phase, bubbly, churn-turbulent, cellular, and dispersed 
flow are permitted for the pool situations modeled. Interfacial areas 
between the continuous and discontinuous phases are convected to 
allow some tracking of phenomenological histories. Interfacial areas 
also are modified by models of nucleation, dynamic forces, turbu- 
lence, flashing, coalescence, and mass transfer. Heat transfer gener- 
ally is treated using engineering correlations. Liquid/vapor phase 
transitions are handled with a nonequililbrium heat-transfer-limited 
model, whereas melting and freezing processes are based on equilib- 
rium considerations. The Los Alamos SESAME equation of state 
(EOS) has been inplemented using densities and temperatures as the 
independent variables. A summary description of the AFDM nuv- 
merical algorithm is provided. The AFDM code currently is being 
debugged and checked out. Two sample three-field calculations 
also are presented. The first is a three-phase bubble column mixing 
experiment performed at Argonne National Laboratory; the second 
is a liquid-liquid mixing experiment performed at Kernforschungs- 
zentrum, Karlsruhe, that resulted in rapid vapor production. We 
conclude that only qualitative comparisons currently are possible 
for complex multiphase situations. Many further model develop- 
ments can be pursued, but there are limits because of the lack of a 
comprehensive theory, the lack of detailed multicomponent experi- 
mental data, and the difficulties in keeping the resulting model com- 
plexities tractable. 


33659 (NUREG—1032) Evaluation of station blackout 
accidents at related 


nuclear power findings 
to unresolved safety issue A-44; Final eae (Nuclear Regu- 
latory Commission, Washington, DC (USA)). Jun 1988. 
158p. NTIS, PC A08/MF A0O1 - GPO;1; GPO Dep. Order 
Number TI8801 1259/JAW. 
“Station Blackout,” which is the complete loss of alternating 
current (AC) electrical power in a nuclear power plant, has been 
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designated as Unresolved Safety Issue A-44. Because many safety 
systems required for reactor core decay heat removal and contain- 
ment heat removal depend on AC power, the consequences of a 
station blackout could be severe. This report documents the find- 
ings of technical studies performed as part of the program to re- 
solve this issue. The important factors analyzed include: the fe- 
quency of loss of offsite power; the probability that emergency or 
onsite AC power supplies would be unavailable; the capability and 
reliability of decay heat removal systems independent of AC 
power; and the likelihood that offsite power would be restored 
before systems that cannot operate for extended periods without 
AC power fail, thus resulting in core damage. This report also ad- 
dresses effects of different designs, locations, and operational fea- 
tures on the estimated frequency of core damage resulting from sta- 
tion blackout events. 


Safety 

Blackout. Rubin, A.M. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Re- 
search). Jun 1988. 67p. Q/MF A0O1 - GPO;1. Order Number 
T188011263/JAW. 

Station blackout is the complete loss of alternating current 
(ac) electric power to the essential and nonessential buses in a nu- 
clear power plant; it results when both offsite power and the onsite 
emergency ac power systems are unavailable. Because many safety 
systems required for reactor core decay heat removal and contain- 
ment heat removal depend on ac power, the consequences of a sta- 
tion blackout could be severe. Because of the concern about the 
frequency of loss of offsite power, the number of failures of emer- 
gency diesel generators, and the potentially severe consequences of 
a loss of all ac power, “Station Blackout” was designated as Unre- 
solved Safety Issue (USI) A-44. This report presents the regula- 
tory/backfit analysis for USI A-44. It includes (1) a summary of the 
issue, (2) the recommended technical resolution, (3) alternative res- 
olutions considered by the Nuclear Regulatory Commission (NRC) 
staff, (4) an assessment of the benefits and costs of the recommend- 
ed resolution, (5) the decision rationale, (6) the relationship between 
USI A-44 and other NRC programs and requirements, and (7) a 
backfit analysis ing that the resolution of USI A-44 com- 
plies with the backfit rule (10 CFR 50.109). 


33661 (NUREG—1125-Vol.9) A compilation of sopeand of 
the Advisory Committee oo ee eee Ser 

(Nuclear Regulatory Cocamapainns. 0a sshinaten DC (USA). 
Apr 1988. 138p. NTIS, PC AO7/MF AOl - GPO. Order 
Number T188008758/JAW. 

This compilation contains 47 ACRS reports submitted to the 
Commission or to the Executive Director for Operations during 
calendar year 1987. It also includes a report to the Congress on the 
NRC Safety Research Program for FY 1988. All reports have been 
made available to the public through the NRC Public Document 
Room and the US Library of Congress. The reports are divided 
into two groups: Part 1: ACRS Reports on Project Reviews, and 
Part 2: ACRS Reports on Generic Subjects. Part 1 contains ACRS 
reports alphabetized by project name and within project name by 
chronological order. Part 2 categorizes the reports by the most ap- 
propriate generic subject area and within subject area by chrono- 
logical order. 


33662 (NUREG—1232-Vol.2) Safety Evaluation report 
nuclear 


: Sequoyah perform- 
gulatory Commission, Washington, 

DC (USA)). May 1988. 358p. NTIS, PC A16/MF AO! - 

GPO;1; GPO Dep. Order Number T188011095/JAW. 

This Safety Evaluation Report (SER) on the information 
submitted by the Tennessee Valley Authority (TVA) in its Se- 
quoyah Nuclear Performance Plan, through Revision 2, and sup- 
porting documents has been prepared by the US Nuclear Regula- 
tory Commission staff. The plan addresses the plant-specific con- 
cerns requiring resolution before startup of either of the Sequoyah 
units. In particular, the SER addresses required actions for Unit 2 
restart. In many cases, the programmatic aspects for Unit 1 are 
identical to those for Unit 2; the staff will conduct inspections of 
implementation of those programs. Where the Unit 1 program is 
different, the staff evaluation will be provided in a supplement to 
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this SER. On the basis of its review, the staff concludes that Se- 
quoyah-specific issues have been resolved to the extent that would 
support restart of Sequoyah Unit 2. 


33663 (NUREG—1283) Safety Evaluation Report related 
to the renewal of the operating license for the research reac- 
tor at Purdue University: Docket No. 50-182. (Nuclear Regu- 
latory Commission, Washington, DC (USA)). Apr 1988. 
66p. NTIS, PC A04/MF A0Ol1 - GPO;1. Order Number 
TI88008759/JAW. 

This Safety Evaluation Report for the application filed by 
Purdue University for a renewal of Operating License R-87 to con- 
tinue to operate a research reactor has been prepared by the Office 
of Nuclear Reactor Regulation of the US Nuclear Regulatory 
Commission. The facility is owned by Purdue University and is lo- 
cated on the campus in West Lafayette, Indiana. On the basis of its 
technical review, the staff concludes that the reactor facility can 
continue to be operated by the university without endangering the 
health and safety of the public or the enviroment. 


33664 (NUREG/CR—4665) Closeout of IE Bulletin 83- 


safety-related applications 
tor trip system. Foley, W.J.; Dean, R.S.; . (Pa- 
rameter, Inc., Elm Grove, WI (USA)). — 1988. 39p. 
NTIS, PC A03/MF A01 - GPO; GPO Dep. Order Number 
T188009207/JAW. 

The NRC/IE issued Bulletin 83-08 December 28, 1983 be- 
cause of concern about circuit breaker deficiencies reported per 
previous bulletins 83-01 and 83-04. The object of IEB 83-08 was to 
assure proper operation of circuit breakers with undervoltage trip 
attachments (UVTAs) in all safety-related applications other than 
use as reactor trip breakers (RTBs). The bulletin was issued for 
action to all licensees and holders of construction permits of power 
reactors. Evaluation of utility responses and NRC/Region inspec- 
tion reports shows that the bulletin can be closed out per specific 
criteria for 123 (99{percent}) of the 124 facilities to which it was 
issued. A follow-up item is proposed for use by the NRC to assure 
completion of required actions at the remaining facility. Circuit 
breakers with UVTAs were used in safety-related applications 
other than the reactor trip system in six (6) facilities. Malfunctions 
of the UVTAs were reported only for the facility for which fol- 
lowup is proposed. 


33665 (NUREG/CR—4674-Vol.5) Precursors to potential 
severe core damage accidents, 1986: A status report: Main 
report and Appendixes A,B, and C. Minarick, J.W.; Harris, 
J.D.; Austin, P.N.; Cletcher, J.W.; Hagen, E.W. (Oak Ridge 
National Lab., TN (USA)). May 1988. Contract AC05- 
840R21400. 190p. (ORNL/NOAC—232/V5). NTIS, PC 
A09 - GPO;3; GPO Dep. Order Number T188001550/JAW. 

The Accident Sequence Precursor Program reviews licensee 
event reports of operational events that have occurred at LWRs to 
identify and categorize precursors to potential severe core-damage 
accidents. Accident sequences considered in the study are those as- 
sociated with inadequate core cooling. Accident sequence precur- 
sors are events that are important elements in such sequences. Such 
precursors could be infrequent initiating events or equipment fail- 
ures that, when coupled with one or more postulated events, could 
result in a plant condition with inadequate core cooling. Originally 
proposed in the Risk Assessment Review Group Report (Lewis 
Committee report) in 1978, the study - subsequently named the Ac- 
cident Sequence Precursor Program - was initiated at the Nuclear 
Operations Analysis Center in 1979. Earlier reports by the program 
involved assessment of events that occurred in 1969-1981 and 1984- 
1985. The present report involves the assessment of events that oc- 
curred during 1986. A nuclear plant has safety systems for mitigat- 
ing the consequences of accidents or off-normal initiating events 
that may occur during the course of plant operation. These systems 
are built to high-quality standards and are redundant; nonetheless, 
they have a nonzero probability of failing or being in a failed state 
when required to operate. This report uses LERs and other plant 
data, estimated system unavailabilities, the expected average fre- 
quency of initiating events (LOFWs, LOOPs, LOCAs), and event 
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details to evaluate the potential impact of the following two situa- 
tions. 


33666 (NUREG/CR—4740) Nuclear plant-aging research 
on reactor protection systems. Meyer, L.C. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Jan 1988. Contract ACO07- 
761D01570. 129p. (EGG—2467). NTIS, PC A07/MF AO! - 
GPO;1. Order Number T188007920/JA W. 
This report presents the rsults of a review of the Reactor 
Trip System (RTS) and the Engineered Safety Feature Actuating 
System (ESFAS) operating experiences reported in Licensee Event 
Reports (LER)s, the Nuclear Power Experience data base, Nuclear 
Plant Reliability Data System, and plant maintenance records. Our 
purpose is to evaluate the potential significance of aging, including 
cycling, trips, and testing as contributors to degradation of the RTS 
and ESFAS. Tables are presented that show the percentage of 
events for RTS and ESFAS classified by cause, components, and 
subcomponents for each of the Nuclear Steam Supply System ven- 
dors. A representative Babcock and Wilcox plant was selected for 
detailed study. The US Nuclear Regulatory Commission’s Nuclear 
Plant Aging Research guidelines were followed in performing the 
detailed study that identified materials susceptible to aging, stres- 
sors, environmental factors, and failure modes for the RTS and 
ESFAS as generic instrumentation and control systems. Functional 
indicators of degradation are listed, testing requirements evaluated, 
and regulatory issues discussed. 


33667 (NUREG/CR—4888) _Pressurized-thermal-shock 
test of 6-in.-thick pressure vessels: PTSE-2 [pressurized-ther- 
mal-shock experiment]: Investigation of low tearing resistance 
and warm prestressing. Bryan, R.H.; Bass, B.R.; Bolt, S.E.; 
Bryson, J.W.; Corwin, W.R.; Merkle, J.G.; Nanstad, R.K.; 
Robinson, G.C. (Oak Ridge National Lab., TN (USA)). 
Dec 1987. Contract AC05-840R21400. 306p. (ORNL— 
6377). NTIS, PC Al4/MF A01 - GPO;1; GPO Dep. Order 
Number T188007341/JAW. 

The second pressurized-thermal-shock test of a 148-mm-thick 
steel pressure vessel with a 1-m-long flaw was performed to investi- 
gate fracture behavior of a vessel under conditions relevant to a 
flawed nuclear reactor pressure vessel during an overcooling acci- 
dent. The objectives were to observe transitional crack behavior in 
a steel with low tearing resistance and the effects of warm pres- 
tressing on crack initiation. Two combinations of pressure and ther- 
mal transient conditions were imposed on the vessel with initial 
vessel temperatures of {approximately}300 and 275{degree}C. The 
first transient, designed for studying warm prestressing, required a 
depressurization from {approximately}63 MPa and repressurization 
to {approximately}52 MPa. After being warm prestressed while K/ 
sub I/ > K/sub Ic/, the crack propagated during repressurization. 
Warm prestressing elevated the load at fracture significantly above 
K/sub Ic/. The second transient produced a cleavage crack propa- 
gation and arrest followed immediately by unstable tearing. Stable 
ductile tearing preceded both brittle fractures and also followed the 
first crack arrest. The final cleavage propagation arrested at high 
K/sub I/ levels ({approximately}420 MPa{center<—dot}Vm) in 
spite of the low ductile-tearing resistance. 


33668 (NUREG/CR—4933) Closeout of IE Bulleting 80- 
Sade ites ee ee 
tective systems of operating nuclear power plants designed by 
combustion engineering. Foley, Wie Deen, R.S.; Hennick, 
A. (Parameter, Inc., Elm Grove, WI (USA)). ‘Apr 1988. 
25p. NTIS, PC A03/MF A01 - GPO;1. Order Number 
T188009206/JAW. 

The NRC/IE issued IE Bulletin 80-19 initially on July 31, 
1980, and issued Revision 1 of the bulletin on August 13, 1980. The 
bulletin was issued to all licensees and holders of construction per- 
mits of power reactors, because of numerous reports about single 
and multiple failures of C.P. Clare Model HG2X-1011 mercury- 
wetted matrix relays in reactor protective systems. The concern 
based on those reports was that the build-up of coincident ‘'failed- 
closed” failures of certain sets of relays could result in trip failure 
for off-normal events. Evaluation of utility responses and NRC/ 
Region inspection reports shows that the bulletin can be closed out 
per specific criteria for 100% of the 123 power facilities with oper- 
ating licenses or construction permits. In effect, all of the responses 
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and inspection reports apply to Revision 1 of the bulletin. All 
except the three following facilities either do not have the subject 
relays in the reactor protective system, or have changed the relays 
to an acceptable type as a result of the bulletin. An inspection 
report closed the bulletin for Calvert Cliffs 1 and 2 based on licens- 
ee commitments to replace the mercury-wetted relays with the dry- 
contact type. For St. Lucie 1, the licensee elected to continue to 
use the subject relays and presented acceptable justification. 


33669 (NUREG/CR—5015) ite reliability of resid- 
ual heat removal capability in PWRs [pressurized water reac- 
tors] as related to resolution of Generic Issue 99. Chu, T.L.; 
Fitzpatrick, R.; aa W.H.; Tingle, A. (Nuclear Regula- 
tory Commission, ashington, DC (USA). Div. of Reactor 
oul Plant ee) May 1988. Contract AC02-76CH00016. 
158p. (BNL-NUREG—52121), NTIS, PC A08/MF AO! - 
GPO;1. Order Number T188011124/JAW. 

This report summarizes a study performed by Brookhaven 
National Laboratory for the Reactor and Plant Safety Issues 
Branch, RES of the US Nuclear Regulatory Commission in pursuit 
of the resolution of NRC Generic Issue 99. Generic Issue 99 fo- 
cuses on the risk associated with loss of residual heat removal 
events at PWRs while shut down. Numerous loss of residual heat 
removal events have occurred at pressurized water reactors 
(PWRs) in the USA, which were terminated prior to damaging the 
reactor core. This study estimates the risk from loss of residual heat 
removal events and investigates ways of lowering this risk. 


33670 (NUREG/CR—5029) Melt progression in severely 

reactor cores. Dosanjh, S.S. (Sandia National 
Labs., Albuquerque, NM (USA)). Dec 1987. Contract 
AC04-76DP00789. 79p. (SAND—87-2384). NTIS, PC A05/ 
MF A01; GPO Dep. Order Number T188007622/JAW. 

A model of melt formation and relocation in a two-dimen- 
sional core rubble bed is developed in this report. The analysis in- 
cludes mass conservation equations for the species of interest (UO: 
and ZrO:); a liquid phase momentum equation (z,r) that incorpo- 
rates the effects of drag, gravity and capillary forces; and an energy 
equation that includes internal heat generation by decay heating, 
convection by the liquid and the solid (as it collapses), as well as 
conduction and radiation through the bed. An equilibrium UO:- 
ZrO. phase diagram is prescribed and radiative heat transfer 
through the bed is incorporated utilizing a temperature-dependent 
thermal conductivity. Models developed in this work will be imple- 
mented in the MELPROG computer code that is being developed 
by Sandia and Los Alamos National Laboratories. The modified 
version of MELPROG will then be used to calculate melt progres- 
sion, crust growth, pool formation, crust failure and the relocation 
of debris material into the lower plenum during the Three Mile 
Island accident and other nuclear reactor accidents. 


33671 (NUREG/CR—5058) PRA Applications Program 
for inspection at Arkansas Nuclear One, Unit 1. Vo, T.V.; 
Harris, M.S.; Gore, B.F. (Pacific Northwest Lab., Richland, 
WA (USA)). Mar 1988. Contract AC06-76RL01830. 73p. 
(PNL—6394). NTIS, PC A04/MF AO1 - GPO; GPO Dep. 
Order Number T188007566/JAW. 

The level one PRA for ANO-1 has been analyzed to identify 
plant systems and components important to minimizing public risk, 
as measured by system contributions to plant core melt frequency, 
and to identify the primary failure modes of these components. This 
information has been tabulated, and correlated with inspection 
modules from the NRC Inspection and Enforcement Manual. The 
report presents a series of tables, organized by system and priori- 
tized by risk importance, which identify components associated 
with 98% of the inspectable risk due to plant operation. The sys- 
tems addressed, in descending order of risk importance, are: DC 
Power, High Pressure Injection, Low Pressure Injection, Service 
Water, Reactor Protection, Emergency Feedwater, Vital AC 
Power, Safety Relief Valves, Main Feedwater, and Emergency 
Feedwater Initiation and Control. This ranking is based on the 
Fussel-Vesely measure of risk importance, i.e., the fraction of the 
total core melt frequency which involves failures of the system of 
interest. 











ton, DC (USA). Div. of 
W-7405-ENG-48. 34p. (UC 15 85). NTIS, PC A03/ 
MF AO1 - NEIC;1. Order Number T1I88011272/JAW. 

In NUREG/CR-4334 ("An Approach to the Quantification 


screening 
number of BWR PRAs which have become available since the pub- 
lication of NUREG/CR-4334. 


33673 (ORNL/TM—10362/A1) Characterization of 
solids in the Three Mile Island Unit 2 Reactor defueling 
water: Addendum. Campbell, D.O. (Oak Ridge National 
Lab., TN (USA)). Mar 1988. Contract AC05-840R21400. 
239p. NTIS, PC A03/MF A01;1; GPO Dep. Order Number 
DE88007808/JAW. 

Shortly after ORNL/TM-10362 was issued, it was discov- 
ered that a series of 31 figures had been inadvertently omitted. 
These figures, which consist of scanning electron microscope 
(SEM) photographs and energy-dispersive X-ray fluorescence 
scans, provide significant information about the results obtained in 
the tests performed with water sample W3. This Addendum in- 
cludes these figures. Details of and comments on the SEM photo- 
graphs may be found in ORNL/TM-10362. 


33674 (SAND—87-2929C) Release of fission products 
from reactor fuels during severe accidents: The VICTORIA 
code. Camp, W.J. (Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-76DP00789. 26p. ICONF- 
871236—6). /MF A01;1. Order Number DE88009257/JAW. 

From Workshop on chemical processes and producers in 
severe reactor accidents; Captiva Island, FL, USA (9 Dec 1987). 

This report contains information concerning: a typical acci- 
dent sequence (TMLB in a Westinghouse PWR); implications of 
the accident scenario for fission product release; integrated melt- 
down/fission product behavior modelling; fission product release 
modelling in the STCP; state of the art in release modelling (noble 
gases); state of the art in release modelling (condensable fission 
products); the VICTORIA fission product release models (current 
status and assessment(). 


(SAND—88-0329C) Analytical approaches to esti- 
mating the performance of LWR {light water reactor) ste 
containment buildings subject to accident loads. 
Clauss, D.B.; von Riesemann, W.A. (Sandia National Labs., 
Albuquerque, NM (USA)). 1988. Contract AC04 
76DP00789. 18p. (CONF-8805117—3). NTIS, PC A03/MF 
A01;1. Order Number DE88010835/JAW. 

From NRC/MITI technical information exchange work- 
shop; Tokyo, Japan (16 May 1988). 

An anaylsis procedure that can be used to evaluate the per- 
formance of light water reactor steel containments subject to pres- 
sure and temperature loadings beyond the design basis is presented. 
The potential failure modes in steel containments are identified. Re- 
sults of experiments on 1:32-scale models and a 1:8-scale model of 
free-standing steel containments are reviewed. The general shell 
failure mode for steel containments is discussed, including a pro- 
posed evaluation criterion for failure. Appropriate methods for cal- 
culating the structural response of steel containments are also de- 
scribed. Methods for evaluating the leakage potential of penetra- 
tions are discussed in a companion paper. 
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33676 (SAND—88-0717C) Research on direct contain- 
ment heating and pressurized melt expulsion from the reactor 
coolant system. Tarbell, W.W.; Pilch, M.; Brockmann, J.E.; 
Powers, D.A. (Sandia National Labs., Albuquerque NM 
(USA)). 1988. Contract AC04-76DP00789. 19p. (CONF- 
880309—4; IAEA-SM—296/101). NTIS, PC A03/MF AO1. 
Order Number DE88008472/JAW. 

From International symposium on severe accidents in nucle- 
ar power plants; Sorrento, Italy (21 Mar 1988). 

The expulsion of high temperature core debris from the re- 
actor cavity into the containment atmosphere has recently been 
identified as an important potential contributor to containment fail- 
ure in the event of a severe accident. Experiments and analyses 
have shown that failure of the reactor vessel while the primary 
system is pressurized can result in the rapid discharge of molten 
core debris into the cavity. Gas from the blowdown of the coolant 
system may then entrain the debris as fine particulate that may be 
carried out of the cavity region. Containment loading can result 
from the combustion of hydrogen produced by the interaction of 
the debris with steam from the primary system and from thermal 
and chemical energy transferred from the debris to the atmosphere 
is directed towards identifying and quantifying the phenomena asso- 
ciated with the pressurized discharge of the core debris and the 
direct containment heating processes. Experiments are being per- 
formed to provide the information needed to develop phenomeno- 
logical models for use in system level code predictions. Emphasis 
has been primarily on the use of scaled cavities (ranging from 1:10 
to 1:50 linear scale) and the quantification of the extent of the mate- 
rial dispersed. Information has been obtained on the physics of the 
jet behavior, the entrainment of the debris, debris characteristics 
(e.g., size and number distributions), debris-gas heat transfer and 
chemistry, aerosol generation, and the influence of water. Models 
and codes are reviewed and discussed and representative calcula- 
tions are presented. 


33677 (SDR-R—370) Effect of particle size distribution 
of released material on of PWR accidents. 
Nixon, W.; Alpert, D.J. (UKAEA Safety and Reliability 
Directorate, rae Aug 1987. 22p. Safety and Reliabil- 
ity Directorate, Wigshaw Lane, Culcheth, Warrington, 
WA3 4NE. Price Pound 4.00. 

A method is outlined for including the effect of a particle 
size distribution on wet and dry deposition, into accident conse- 
quence assessments. Using the CRACUK code, the effect of vari- 
ous distributions on early and late health effects, on interdicted land 
areas and on the number of people requiring long term relocation is 
investigated. The size distributions considered are all log-normal 
with parameters suggested by the predictions of a reactor contain- 
ment aerosol physics code. For buoyant (i.e. elevated) releases, all 
consequences except late fatalities may vary by greater than an 
order of magnitude for the range of distributions considered; late 
health effects do not exhibit a strong dependence on the assumed 
distribution. For non-buoyant releases, only interdicted areas and 
relocated populations exhibit a significant dependence, differing by 
factors up to ~ 8 for the distributions considered. However, since 
the assumed dependence of wet and dry deposition on particle size 
may overestimate sensitivity to the assumed distribution, these re- 
sults may represent upper bounds; this and various other aspects of 
the calculations are discussed in some detail. It is also noted that 
estimated consequences are far more sensitive to the mass median 
radius, tauso of the assumed distribution than to the standard devi- 
ation, osub(g), suggesting that a log-normal particle size distribu- 
tion may be represented by its tauso value. 


33678 EPRI/CRIEPI a program on seismic sloshing 
of LMR reactors. Pt. 2. Numerical simulations. Chang, 
Y.W.; Gvildys, J.; Ma, Dc; Rodwell, E.; Singer, R.; Sa- 
kurai, A. (Argonne National Lab., IL (USA); Electric 
Power Research Inst., Naperville, IL (USA); Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)). pp 
453-458 of Transactions of the 9th international conference 
on structural mechanics in reactor technology. Vol. E. Fast 
reactor core and coolant circuit structures. Wittmann, F.H. 
(ed.). Rotterdam, Netherlands; Balkema (1987). (CONF- 
870812—). 
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From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

The Central Research Institute of Electric Power Industry 
(CRIEPI) of Japan and the Electric Power Research Institute 
(EPRI) of the US have a joint program on seismic sloshing of 
LMR reactors. The objective of the sloshing program is twofold: 
(1) to understand the seismically induced sloshing phenomena in a 
large pool-type LMR reactor tank by performing experiments using 
scaled models; (2) to perform numerical simulations of seismic 
sloshing using computer codes and to validate the computer code 
by performing a comparison of the code predictions with the exper- 
imental data. In this paper, the test data of Configuration 2, which 
has a cylindrical tank and nine in-tank components, such as the 
Upper Internal Structure (UIS), Intermediate Heat Exchangers 
(IHXs), and primary sodium pumps are evaluated. The sloshing 
wave heights, fluid pressures and sloshing frequencies are computed 
and compared with actual test results. The excitation input is a sim- 
ulated time history of the 1940 El Centro earthquake having a Zero 
Period Acceleration (ZPA) of 100 gal (0.102 g) and a duration of 
20 s. 


33679 Dominant seismic sloshing mode in a pool-type re- 
actor tank. Ma, D.C.; Gvildys, J.; Chang, Y.W. (Argonne 
National Lab., IL (USA)). pp 465-470 of Transactions of the 
9th international conference on structural mechanics in re- 
actor technology. Vol. E. Fast reactor core and coolant cir- 
cuit structures. Wittmann, F.H. (ed.). Rotterdam, Nether- 
lands; Balkema (1987). (CONF-870812—). 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

Large-diameter LMR (liquid Metal Reactor) tanks contain a 
large volume of sodium coolant and many in-tank components. A 
reactor tank of 70 ft. in diameter contains 5,000,000 of sodium cool- 
ant. Under seismic events, the sloshing wave may easily reach sev- 
eral feet. If sufficient free board is not provided to accommodate 
the wave height, several safety problems may occur such as 
damage to tank cover due to sloshing impact and thermal shocks 
due to hot sodium, etc.. Therefore, the sloshing response should be 
properly considered in the reactor design. Seismically-induced 
sloshing response of a 70 ft-diameter pool-type LMR was reported. 
This paper presents the results of the sloshing analysis of a pool- 
type reactor tank with a diameter of 39 ft. The results of the fluid- 
structure interaction analysis are presented in a companion paper. 
Five sections are contained in this paper. The reactor system and 
mathematical model are described in Section 2. The dominant 
sloshing mode and the calculated maximum wave heights are pre- 
sented in Section 3. The sloshing pressures and sloshing forces 
acting on the submerged components are described in Section 4. 
The conclusions are given in Section 5. 


33680 Natural convection and in-cavity oxidation of com- 
bustible gases. Wong, C.C. (Sandia National Labs., P.O. Box 
5800, Albuquerque, NM 87185 (US)). 194-200 of ANS 
proceedings - 1987 national heat er conference. La 
Grange Park, IL; American Nuclear Society (1987). 
(CONF-870816—). 

From 24. national heat transfer conference and exhibition; 
Pittsburgh, PA, USA (9 Aug 1987). 

The question of complete in-cavity oxidation of combustible 
gases produced by core-concrete interactions following vessel 
breach has been investigated. Because a variety of phenomena, such 
as steam inerting and oxygen transport by natural convection, may 
influence the degree of in-cavity oxidation that takes place, assum- 
ing a complete oxidation may be overly optimistic. The Hydrogen 
Event: Containment Transient Response (HECTR) analyses of an 
ice-condenser containment during an S2HF drain-closed accident 
show that the in-cavity oxidation process is limited by the rate at 
which oxygen is transported into the reactor cavity region. Accu- 
mulation and subsequent combustion of hydrogen and carbon mon- 
oxide in the upper and lower compartments generate a peak 
pressu8re at 384 kPa (56 psig) at 7.4 hours that an earlier Industry 
Degraded Core Rulemaking (IDCOR) analysis did not predict. 
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33681 Comparison of steam-generator liquid holdup and 
core uncovery in two facilities of differing scale. Motley, F.; 
Schultz, R. (Safety Code Development Group, Nuclear 
Technology and Div., Los Alamos National 
Lab., Los Alamos, 8754 (US)). pp 50-57 of ANS pro- 
ceedings - 1987 national heat transfer conference. La 


— Park, IL; American Nucl Soci 198 
(CONF-870816—). a a ae 


From 24. national heat transfer conference and exhibition; 
Pittsburgh, PA, USA (9 Aug 1987). 

The Large-Scale Test Facility (LSTF) is a large-scale (1/48) 
integral-test facility built by the Japan Atomic Energy Research In- 
stitute for the study of pressurized water reactor (PWR) behaviour 
during a small-break loss-of-coolant accident and reactor transients. 
Some of the LSTF experiments were intended to verify thermal- 
hydraulics phenomena that have been observed in the small-scale 
(1/1705) Semiscale test facility. Los Alamos National Laboratory 
and Idaho National Engineering Laboratory are using TRAC-PF1/ 
MOD1 (TRAC) to analyze selected LSTF test runs. Run SB-CL- 
05, a test similar to Semiscale Run S-UT-8, is a 5% break in the 
side of the cold leg. The test results show that the core was uncov- 
ered briefly during the accident and that the rods overheated at 
certain core locations. Liquid holdup on the upflow side of the 
steam-generator tubes was observed. After the loop seal cleared, 
the core refilled and the rods cooled. These behaviors were similar 
to those observed in the Semiscale run. LSTF Run SB-CL-06 is a 
counterpart test to Semiscale Run S-LH-01. The comparison of the 
results of both tests shows similar phenomena. There was an early 
core uncovery just prior to loop-seal clearing when there was 
liquid holdup on the upflow side of the steam generators in both 
tests. The similarity of phenomena in these two facilities builds con- 
fidence that these results can be expected to occur in a PWR. Scal- 
ing from Semiscale to the LSTF is a 35-fold increase in scale; this 
is almost halfway to full scale. One of the important phenomena is 
the steam-generator liquid holdup. Similar holdup has now been ob- 
served in the 6 tubes of Semiscale and in the 141 tubes of LSTF. It 
is now more believable that holdup may occur in a full-scale steam 
generator with 3000 or more tubes. These results confirm the scal- 
ing of these phenomena from Semiscale (1/1705) to LSTF (1/48). 


33682 TMI-2 fuel canister and core sample handling 
used in INEL hot cells. McConnell, J.W. Jr.; 
Shurtliff, W.T.; Lynch, R.J.; Croft, K.M.; Whitmill, L.J.; 
Allen, S.M. (Idaho National neering. Lab. EG and G 
a Inc., Idaho Falis, ID 83415 (US)). pp 417-424 of 
ent ‘87: Waste isolation in the US, technical 
press, and public education. Post, R.G. Tucson, AZ; 
niversity of Arizona Nuclear Engineering Dept. (1987). 
(CONF-£70306~). Contract AC07-761D01570. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

This paper describes the specialized remote handling equip- 
ment developed and used at the Idaho National Engineering Labo- 
ratory (INEL) to handle samples obtained from the core of the 
damaged Unit 2 reactor at Three Mile Island Nuclear Power Sta- 
tion (TMI-2). Samples of the core were removed, placed in TMI-2 
fuel canisters, and transported to the INEL. Those samples will be 
examined as part of the analysis of the TMI-2 accident. The equip- 
ment described herein was designed for removing sample materials 
from the fuel canisters, assisting with initial examinations, and proc- 
essing samples in preparation for detailed examinations. The more 
complex equipment used microprocessor remote controls with elec- 
tric motor drives providing the required force and motion capabili- 
ties. The remaining components were unpowered and manipulator 
assisted. 
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REFER ALSO TO CITATION(S) 33478, 33878 
2501 Magnetic 


33683 Magnetically confined kinetic-energy storage ring 
using attractive levitation. Hull, J.R.; Loyd, R.J.; Bulc, A. 
(Argonne National Lab., Argonne, IL 60439 (US)). JEEE 
Transactions on Power Electronics; EC-2: No. 4, 586-591(Dec 
1987). Contract W-31-109-ENG-38. 

A design concept is presented for a magnetically confined 
kinetic-energy storage ring (MCKESR) using attractive levitation. 
Key features of the design include passive ring orbital stability by 
the method of alternating gradients, a continuous ring to minimize 
major loading fluctuations, and an external dump chamber that pre- 
serves the stationary components in case of loss of confinement. 
ee ene ee 
with permanent magnets mounted on the ring interacting with 
copper coils that are connected to a cycloconverter to provide 
power input/output. For a MCKESR device capable of providing 
diurnal load leveling to utilities, material costs appear reasonable. 


2502 Compressed Gas 
REFER ALSO TO CITATION(S) 34137 


33684 (EPRI-AP—5805) Measurement of air solubility 
in an unlined air-cushion rock cavern: Tests at a Norwegian 
hydroelectric plant: Final report. Berg, A.; Kjoerholt, H. 
(Norsk Hydroteknisk Lab., Trondheim). Apr 1988. 138p. 
Research Reports Center, Box 50490, Palo Alto, CA 
94303;1. Order Number T188009902/JAW. 

The interaction between water, air, and rock in an under- 
ground water-balanced Compressed Air Energy Storage (CAES) 
power plant may have consequences for the stability of the plant. 
To measure this interaction an unlined air cushion surge chamber at 
a Norwegian power plant was used. Such a surge chamber is antici- 
pated to resemble closely the behavior of CAES plants mined in 
hard rock. The measurements taken inside the chamber consisted of 
the following: analysis of the water under the air cushion for dis- 
solved gases, chemical composition, and density differences due to 
differences in gas (air) saturation; analysis of the chemical composi- 
tion of the surge chamber air; and recording of temperature both in 
air and water phase. In addition, water level in the surge chamber 
and reservoir, plant operation, and air leakage from the chamber 
were recorded. This report describes the surge chamber, the instru- 
mentation, the measuring methods used, and the results. It also 
gives an introduction to research, construction, operation, and ex- 

concerning the existing air cushion surge chambers in 
Norway. 


2504 Capacitor Banks 

REFER ALSO TO CITATION(S) 34431 
2505 Flywheels 

REFER ALSO TO CITATION(S) 32399 
2506 Thermal 


REFER ALSO TO CITATION(S) 32399, 33168, 33185, 33186, 33187, 33357, 
33358, 33359, 33373, 33374, 34169 


33685 (CONF-870903—Vol.1-Absts., pp 2.W4.01) Ther- 
mal storage systems - present status and ‘trends. Sizmann, R. 
(Muenchen Univ. (Germany, F.R.). Sektion Physik). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society internationa! con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33686 (CONF-870903—Vol.1-Absts., pp 2.W4.02) High 
temperature thermal storage in solar plants. Geyer, M.; 
Tamme, R.; Klaiss, H. (Deutsche Forschungs- und Versuch- 
sanstalt fuer Luft- und Raumfahrt e.V. (DFVLR), Koeln 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33687 (CONF-870903—Vol.1-Absts., pp 2.12.12) Three- 
dimensional finite element mathematical model for optimiza- 
tion seasonal buried water storage tanks. re M.; Brig- 
noli, V.; Parrini, F.; Viadana, R.; Castellano, L. . (Ente Na- 
zionale per I'Energi Elettrica, Milan (Ital y); Matec, Milan 
(Italy)). 1987. S (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33688 (CONF-870903—Vol.1-Absts., pp 2.12.13) Hybrid 
thermal storage design. Lund, P.D. (Helsinki Univ. of 
Technolo (Finland). Inst. of Technical Physics). 
1987. S (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33689 (CONF-870903—Vol.1-Absts., pp 2.12.17) Energy 
storage in aquifiers. Pytlinski, J.T. (Puerto Rico Univ., San 
Juan. Center for Energy and Environment Research). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33690 plleeeinacem ieee pp 2.12.18) Multi- 
simulation model for A 


rl 
Kangas, M.T.; Lund, P.D. (Helsinki Univ. of Tech- 
nology, pee us” (Finland). Inst. of Technical Physics). 1987. 
Sales Only), PC A23. Order Number 
DESSTIN209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33691 (CONF-870903— Vol. 1-Absts., pp 2.12.24) Dy- 
namics of a vertical heat exchanger pipe in ground. Kein- 
aenen, A.; Lund, P.D. (Helsinki Univ. of Technology, 
Espoo (Finland). Inst. of Technical Physics). 1987. NTIS 
a Sales Only), PC A23. Order Number DE88770209/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33692 (CONF-870903—Vol.1-Absts., pp 2.19.06) Results 
of the CESA-1 molten salts storage system. Rosa, F.; Andu- 
jar, J.M. (Centro de Investigaciones Energeticas, Medioam- 
bientales y iene (CIEMAT), tr —_s Pla- 
taforma Solar de Almeria). 1987. NTIS (US Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33693 (CONF-870903—Vol.1-Absts., pp 2.19.19) Para: 
metric on fluidized-bed thermal El-Refaee, 
M.M.; Elsayed, M.M.; Megahed, LE. (King Abdul-Aziz 
Univ., Jeddah (Saudi Arabia). Mechanical Engineering 
Dept.). 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33694 (CONF-870903—Vol.2-Absts., pp 7.1.07) Heat 
transfer analysis of the inorganic decomposition chemical re- 
action thermal storage system. Huang Wenhsiung; Cheng 
Chinhsiang. (Tatung Inst. of Tech., Taipei (Taiwan). Dept. 
of Mechanical Engineering). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33695 (DFVLR-FB—87-49) Material degradation on a 

barium hydroxide latent heat storage pilot unit. Krause, S.; 

Bradke, M. v. (Deutsche Forschungs- und Versuchsanstalt 

fuer Luft- und Raumfahrt e.V., Koeln (Germany, F. es 

“ 1987. 74p. (in German). NTIS (US Sales Only), PC 
/MF AO1. Order Number DE88753520/JAW. 

Barium hydroxide has the highest latent heat capacity in the 
low-temperature range. Unfortunately it is chemically very aggres- 
sive. Its chemical interaction with the heat transfer oil, the stainless 
steel container, and the ambient air, was therefore investigated in a 
pilot storage unit. Chemical analysis, an electron microscope, and 
EDX were applied. The degradations observed after 40 test months 
were remarkably small. Long useful lives may therefore be expect- 
ed for practical plants. The results are also bearing upon latent heat 
storage at high temperatures in solar dynamic energy systems in 
space, where the latent heat storage medium and its container will 
also interact. (orig.) With 30 figs., 3 tabs., 21 refs.. 


33696 (GTC—031982) Aquifer thermal energy storage: 
ground water flow system and thermal transport modeling for 
the Scarborough site. (Geologic Testing Consultants, 
Ottawa, Ontario (Canada)). Mar 1982. 46p. Ra eee 
CANMET/TID, Energy, Mines and Resources Canada, 55 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN ai 
page, nF 40 CAN minimum. 

A three-dimensional finite-difference water and heat trans- 
port model was utilized to assess the feasibility and demonstration 
aspects of chilled and heated water storage in a confined aquifer at 
a site in Scarborough, Ontario. An injection/withdrawal operating 
system for a well doublet was designed based on the site and aqui- 
fer characteristics. A two-year cycle of cold water and warm water 
injection phases was utilitzed in the simulations with the emphasis 
on maximizing cold water injection during winter months for subse- 
quent withdrawal during the summer months. An investigation of 
the effect of regional ground water flow velocity on the aquifer 
temperature distribution showed that a velocity of 21 m/yr had no 
significant effect whereas a velocity of 210 m/yr more noticeably 
shifted the areal location of the cold water zone. The flow field im- 
posed by the doublet injection/withdrawal system in both regional 
velocity cases was dominant in controlling the transport of the cold 
or warm injected waters. The effect of either regional velocity was 
negligible in the aquifer performance for thermal energy storage. 
For comparison to the doublet injection/withdrawal operating 
system, two cases using two wells in the aquifer for simultaneous 
cold water injection or withdrawal were simulated. This alternate 
Operating system provided cooler water for a longer period during 
the withdrawal phase but had a more pronounced effect on the re- 
gional piezometric head in the aquifer. 4 refs., 20 figs., 5 tabs. 


33697 (HAA—1981) Aquifer based cooling. A demonstra- 
tion. Angus, S.G.; Williams, G.T. (Hooper and Angus Asso- 
ciates Ltd., Toronto, Ontario (Canada)). 1981. vp. (CE— 
01390). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3.40 CAN minimum. 
An assessment of the feasibility of an aquifer thermal energy 
(ATES) demonstration project at the Atmospheric Envi- 
ronment Service building in Metropolitan Toronto has been under- 
taken. Preliminary tests of the formation at the site identified an 
overburden aquifer consisting of fine to medium sand located be- 
tween 38 m and 48 m below grade. The hydraulic properties of the 
aquifer were determined through a 24 hour pump test. Soil samples 
were analysed to establish the aquifer’s hydrogeologic and geother- 
mal characteristics. Water quality analyses were performed in order 
to evaluate the impact of groundwater use on the mechanical plant. 
A review of the building load requirements and HVAC system was 
conducted. ATES system requirements were defined. It was con- 
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cluded that no perceived major technical barriers to the modifica- 
tions of the building plant to suit an aquifer based cooling system 
exist. It has been recommended that the storage of chilled water in 
this aquifer for building cooling be demonstrated. 5 refs., 5 figs., 2 
tabs. 


33698 (HAA—19101981) Pilot test results of an aquifier- 
based cooling system demonstration. Williams, G.T.; Angus, 
S.G.; Martin, M.P.; Hooper, F.C. (H and Angus Asso- 
ciates Ltd., Toronto, Ontario (Canada)). 19 Oct 1981. 6p. 
(CE—01237). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

An injection test was undertaken between March and May, 
1982 at the ATES Demonstration site in Toronto to determine the 
viability of chilled water injection-recovery for an ATES-based 
building cooling system. Test objectives were to investigate possi- 
ble injection well plugging, thermal/hydraulic behaviour, and ef- 
fects on water chemistry. Thermal profiles compared favourably 
with model predictions showing the aquifer to be of non-uniform 
transmissivity. A reduction in injectivity was considered to be at- 
tributed principally to gas released from the groundwater under 
withdrawl/injection conditions. Pilot test results have been of con- 
siderable benefit in designing the full-scale ATES cooling system. 3 
refs., 7 figs., 2 tabs. 


33699 (IKE—5-TF-824-87) Test facility for latent heat 
stores. Steiner, D.; Bostel, R. (Institut fuer Kerntechnik und 
Energiewandlung e.V., Stutt (Germany, F.R.)). Aug 
1987. 113p. (in German). S (US Sales Only), PC A06/ 
MF AO1. Order Number DE88753525/JAW. 

A test facility was designed and built for measuring and 
evaluating the performance data of latent heat stores. A test pro- 
gram was carried out with a storage modul of 7,5 kWh latent heat 
capacity. In addition, field tests with a 30 kWh storage unit com- 
posed of four storage moduls were performed. The storage unit is 
integrated in a heat pump assisted space heating system serving as a 
buffer storage as well as a back-up during the non-working periods 
of the heat pump imposed by the local electric utility. Measured 
characteristics of the storage modul from the laboratory tests were 
fed to a simple storage model which is part of a developed comput- 
er program for dynamic simulation of heating systems. The com- 
puter model was checked using simulated and measured data from 
the heat pump system and comparing the time-dependent tempera- 
tures and heat flows of components of the device over a 24 hr-day. 
Additionally, the storage model was validated based on measured 
data from the laboratory tests. 


33700 (PB—88-158647/XAB) Borehole heat store in rock 
at the Lulea University of Technology. Constructional and 
operational experience: the Lulevaerme Project 1982-1985. 
Nordell, B. (Statens Raad foer Byggnadsforskning, Stock- 
holm (Sweden)). 1987. 113p. (D—6:1987). NTIS, PC E05/ 
MF AO1. 


Constructional work on the borehole heat store in Lulea was 
started in August 1982, and the store was started up in July 1983. 
The work was carried out on a turnkey basis by Svenska Energi 
System AB (SES), Lulea. The store is owned and operated by 
Lulea Energiverk AB (LEAB) (Lulea Energy Company Ltd.). Fi- 
nancing was provided by means of a conditional loan to LEAB 
from the Swedish Council for Building Research (BFR). The Divi- 
sion of Water Resources Engineering (WREL) of the University of 
Lulea is responsible for the research project, which will continue 
until 1988, was been financed by a grant from BFR. The Lule- 
varme Project (the Lulea Heating Project) is the joint name for the 
construction and research work. The objective of the project is to 
demonstrate and investigate borehole heat-storage technology in 
the experimental heat store. 


33701 (PW—1982) Long-term latent energy storage. The 
Canadian Morofsky, E.L. (Public Works 
Canada, Ottawa, Ontario). 1982. vp. (CE—01389; CONF- 
821121—). CANMET/TID, Energy, Mines and Resources 


555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 
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From 1. US/China conference on energy, resources and en- 
SS Beijing, China (7 Nov 1982). 

A seasonal thermal energy storage program was initiated in 
Canada to investigate, test and evaluate various design alternatives 
and to demonstrate potentially cost-effective storage schemes. The 
first field experiment proved the feasibility of forming an ice block 
of sufficient height and storing it until the cooling season. The 
meltdown phase showed that the ice block responded well to a 
varying cooling load. A recent field trial has employed a fully auto- 
mated design utilizing fans delivering outside air onto the water 
surface. The frequency of water spraying is controlled by the out- 
side temperature. Temperature set points, water layer thickness and 
spraying frequency were arrived at experimentally. The overall 
system coefficient of performance including formation and storage 
of the ice and delivery of useful cooling to the building is estimated 
at over 100. An abandoned stone quarry gave impetus to a compan- 
ion snow storage concept involving the dumping and storing of 
street snow near a large government office building. The snow 
mass thermal response was modelled to allow estimation of the re- 
coverable amount of energy. Several preliminary system designs 
were attempted and one of these has a clear cost advantage. The 
applicability of long-term latent energy storage to provide a cost- 
effective alternative to conventional chilling for certain building 
types in some Canadians climates today. No technical barriers exist 

to its early implementation. 11 refs., 6 figs., 1 tab. 


33702 (PW—1982) 


building. Morofsky, E. 
(Public Works Canada, Ottawa, Ontario). 1982. 4p. (CE— 
01391). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

A seasonal energy storage field trial facility will be associat- 
ed with the Scarborough Town Centre Government of Canada 
Building scheduled for occupancy in 1985. This major centre of 
federal general purpose accomodation will be provided heating and 
cooling primarily by electrically driven centrifugal refrigeration 
machines operating on a heat pump cycle. A confined, artesian aq- 
uifer will be able to store winter chill, reject heat from the chillers, 
or excess solar energy. The aquifer may also serve as a constant 
temperature heat sink for the heat pumps if stored energy has been 
exhausted. Geotechnical Sampling, pumping tests, water quality 
testing and aquifer modeling have been accomplished. Project ob- 
jectives are to assess the practicality of implementing cost effective 
aquifer energy storage within the constraints of modern building 
design and construction, and to evaluate the effectiveness of various 
operational strategies in maximizing the energy saving. 5 refs., 1 
fig., 1 tab. 


33703 (WH—1982) Scarborough Town Centre energy 

storage. Summary of field results. (Warnock Hersey Profes- 
sional § Services Ltd., Toronto, Ontario (Canada); Mac 
Plansearch Ltd., Halifax, Nova Scotia (Canada)). 1982. vp 
(CE—01128). CANMET/TID, Energy, Mines and Re 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

A comprehensive hydrogeologic study was undertaken at 
the Scarborough Town Centre area in Ontario to determine wheth- 
er an aquifer exists at the site and whether such an aquifer can be 
used for seasonal thermal energy storage. This report consists of 
mainly graphic and illustrative material which summarize the field 
results of the hydrogeologic investigations. Included are data on 
wells drilled in the area, soil and aquifer characteristics, ground 
water analysis, pumping test data, and schematic diagrams of ex- 
periments. The full report was published separately entitled Scar- 
borough Town Centre: Aquifer Thermal Energy Storage Study. 25 
figs. 5 tabs. 


33704 (WH—083448) Scarborough Town Centre. Aquifer 
thermal energy storage study. (Warnock Hersey Professional 
Services Ltd., Toronto, Ontario (Canada)). 1982. vp. (CE— 
01157). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

A comprehensive hydrogeologic study was undertaken at 
the Scarborough Centre area in Ontario to determine whether an 
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aquifer exists at the site and whether such an aquifer can be used 
for seasonal thermal energy storage. It was determined that the 
lower of the two aquifers underlying the site is the more produc- 
tive and promising for that purpose. Pumping tests were used to 
confirm aquifer characteristics, to supply data for mathematical 
modeling, and to simulate aquifer behavior under theoretical energy 
storage use. Also, chemical and bacteriological tests were carried 
out on the ground water, and thermal properties of aquifer and 
aquitard materials were tested. Geothermal modeling was carried 
out and results indicate that it may be practical to store heat in the 
aquifer for a sufficient length of time to permit seasonal withdrawl 
or discharge. Based on the results given in this report, more will 
have to be done in order to implement and operate a seasonal ther- 
mal energy storage system at this site, including installation of pro- 
duction and injection wells. 21 refs., 65 figs., 23 tabs. 


2508 Chemical 
REFER ALSO TO CITATION(S) 32390, 32395, 33694 
2509 Batteries 
REFER ALSO TO CITATION(S) 32399, 32802, 32803 


33705 (AD-A—186497/4/XAB) Investigation of self-dis- 
charge characteristics of spacecraft nickel-cadmium cells at 
elevated temperatures. Technical report. Donley, S.W.; Mat- 
sumoto, J.H.; Poston, T.M.; Hwang, W.C.; Prater, A. 
(Aerospace Corp., El Se; gundo, CA (USA). Chemistry and 
Physics Lab.). 15 Aug 987. 27p. (TR—0086(6506-21)-1). 
NTIS, PC A03/MF AO1. 

Little is known concerning the self-discharge and heat gen- 
eration in nickel-cadmium (NiCd) cells when they are subjected to 
temperatures far in excess of ambient. The work reported here pro- 
vides such data for initially fully charged cells heated externally to 
temperatures from 44 to 118C. The cells (35 Ah nominal capacity) 
were placed into precalibrated insulating liners wired for cell heat- 
ing; then, the insulated cells were heated in a chamber to the preset 
initial test temperature. The heat subsequently generated by the 
open-circuited, charged cells was determined from the cell tem- 
peratures and heat loss rates to the test apparatus. The temperature 
rises recorded for the cells were in the range of 0 C over a 16 hr 
period at an initial test temperature of 64 C, 1 C over 10 hr at the 
82 C setpoint, and 81 C over 13 hr at the 85 C setpoint. At 118 C 
setpoint, the recorded cell temperature exceeded 220 C, and the 
cell ruptured at 0.7 hr after attaining the setpoint temperature. 


33706 (CONF-880133—3) Modeling and thermal manage- 
ment of advanced batteries. Lee, J. (Argonne National Lab., 
IL (USA). 1988. Contract W-31109-ENG-38. 13p. NTIS, 
PC A03/MF A01;1. Order Number DE88010023/JAW. 

From 3. annual battery conference on applications and ad- 
vances; Long Beach, — USA (12 Jan 1988). 

Mathematical modeling has been an efficient and powerful 
tool for evaluating thermal behavior of batteries and electrochemi- 
cal cells. In this paper, the methodology and applications of ther- 
mal modeling in various advanced battery systems are reviewed. 
Potential needs and extensions of battery thermal modeling are dis- 
cussed. 


33707 (CONF-880598—3) Molten salt electrolytes for 
high-temperature lithium cells. Vissers, D.R.; Redey, L.; 
Kaun, T.D. (Argonne National Lab., IL (USA)). 1988. Con- 
tract W-31109-ENG-38. 3p. NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE88010058/JAW. 
From 4. international meeting on lithium batteries; Vancou- 
er, Canada (23 May 1988). 

The high-temperature lithium cells under study at the Ar- 
gonne National Laboratory (ANL) utilize either Li-Al, Li-Si, or Li- 
Al-Si negative electrodes; FeS, FeS:, or (Ni, Fe)S2 positive elec- 
trodes; and a molten salt electrolyte. The cells operate in the tem- 
perature range of 400-475{degree}C, depending on the electrolyte 
composition and choice of positive electrode. At present, Gould 
Inc. is fabricating and testing prismatic Li-Al-SiFeS cells, and ANL 
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is evaluating both cylindrical and prismatic designs for the Li- 
AlFeS, cell. In the past, the bulk of the research and development 
effort on the lithiumsulfide cells emphasized the Li-AlFeS over the 
Li-AlFeS, system because of the poor capacity retention of the Li- 
AlFeS, system and the cost of the current collector materials asso- 
ciated with the FeS: electrode. However, because the Li-AlFeS, 
system has the potential of yielding cells with higher specific 
energy and power than those obtainable with the Li-AlFeS system, 
it is now receiving greater attention. In the paper, we will review 
the importance of the molten salt electrolyte in the performance of 
the Li-AlFeS, system and the recent breakthroughs in capacity re- 
tention achieved with this system. 

33708 (SAND—87-3094) Exploratory battery technology 
development and testing for 1986. Magnani, N.J.; 
Clark, R.P.; Braithwaite, J.W.; Bush, D.M.; Butler, P.C.; 
Freese, J.M.; Grothaus, K.R.; Murphy, K.D.; Shoemaker, 
P.E. (Sandia National Labs., Albuquerque, NM (USA)). 
Feb 1988. Contract AC04-76DP00789. 143p. NTIS, PC 
A07/MF A01;1. Order Number DE88009870/JAW. 

Sandia National Laboratories, Albuquerque, has been desig- 
nated as Lead Center for the Exploratory Battery Technology De- 
velopment and Testing Project, which is sponsored by the U.S. De- 
partment of Energy's Office of Energy Storage and Distribution. In 
this capacity, Sandia is responsible for the engineering development 
of advanced rechargeable batteries for both mobile and stationary 
energy-storage applications. This report details the technical 
achievements realized in pursuit of the Lead Center’s goals during 
calendar year 1986. 


33709 (SAND—88-1129C) Failure analysis of Chloride 
Silent Power, Ltd. PB cells. Beauchamp, E.K. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 13p. (CONF-8806127—4; INF- 
8806127—). NTIS, PC A03/MF A0I;1. Order Number 
DE88010567/JAW. 

From 7. DOE/EPRI beta battery workshop; Toronto, 
Canada (1 Jun 1988). 

Two £”-alumina electrolyte tubes from Chloride Silent 
Power, Ltd. PB cells which failed in testing at Sandia National 
Laboratories, showed extensive cracking. The cracks initiated at 
the interior surface under localized stress apparently resulting from 
nonuniform ionic currents. The nonuniform currents apparently 
were a result of nonuniform wetting of the interior surface of the 
electrolyte. Failure of the sodium electrode seal, which introduced 
contaminants to the electrolyte surface, may have been reponsible 
for the nonuniform wetting. In one of the electrolytes, large grains, 
produced of overfiring, contributed to the failure. 8 figs., 2 tabs. 


33710 Methods for achieving the equilibrium number of 
phases in mixtures suitable for use in electrodes, e.g., 
for lithiating FeS,. Guidotti, R.A. (to Dept. of Energy, 
Washington, DC). US Patent 4,731,307. 15 Mar 1988. Filed 
date 10 Jun 1986. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

In a method for preparing lithiated, particulate FeS, useful 
as a catholyte material in a lithium thermal battery, whereby the 
latter's voltage regulation properties are improved, comprising ad- 
mixing FeS, and an amount of a lithium-containing compound 
whereby the resultant total composition falls in an invariant region 
of the metallurgical phase diagram of its constituent components, 
the improvement is described comprising admixing the lithium-con- 
taining compound and FeS, together with a solid electrolyte com- 
patible with the catholyte, and heating the mixture in an inert at- 
mosphere at a temperature above the melting point of the electro- 
lyte and at which the mixture reaches its thermodynamic equilibri- 
um number of phases. 


33711 Electrochemical cell with high discharge/charge 
rate capability. Redey, L. (to Dept. of Energy, Washington, 
DC). US Patent 4,728, 590. 1 Mar 1988. Filed date 28 Jul 
1986. vp. Patent and Trademark Office, Box 9, Washington, 
DC 20232. 

This patent describes a fully charged electrode reactant mix- 
ture for use in a positive electrode in an electrochemical cell to 
impart overcharge protection. The reactant mixture comprises the 
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combination of FeS2, NiS2, and LieS, wherein LieS is in sufficient 
amount to be present in solid form in all states of charge and dis- 
charge, and wherein FeS2 and NiS: are present in molar ratio of 
about 3:1 to 1:3. 


33712 Method of “Oe electrochemical cells. Malin- 
owski, G.J.; Chaskin, D.M. (to Secretary of the Army, 
Washington, DC). US Patent 4,727,006. 23 Feb 1988. Filed 
date 12 Feb 1986. vp. Patent and Trademark Office, Box 9, 
WwW m, DC 20232. 

This patent describes the method of monitoring on a contin- 
uous basis the physical and electrical condition of electrochemical 
cells of a battery so that corrective action can be taken before ex- 
plosion and/or venting occurs, and wherein each of the electro- 
chemical cells has an electrically conductive shell. The method in- 
cludes the steps of: (A) coating the electrically conductive shell of 
each cell of the battery with a thin non electrically conductive 
layer, (B) applying a sensor stripe over the non electrically conduc- 
tive layer so that the sensor does not make electrical contact to the 
shell of the cell, wherein the sensor stripe is comprised of multiple 
sensor elements including a conductive thermally sensitive material 
and a conductive stress/strain material, and wherein the materials 
are connected together to form a continuous series electrical path 
using bonding pads of a metallic material to interface the junctions 
of the conductive thermally sensitive material and the sensor leads. 
(C) connecting leads to the sensor and then coating the sensor with 
a protective layer, and (D) connecting the sensor leads of individ- 
ual cells of the battery into an electrical series circuit, the remain- 
ing leads of the series sensor circuit being connected to an alarm/ 
control] network that monitors the conductivity of the series electri- 
cal path. 
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33713 (CONF-870903—Vol.2-Absts., pp 10.1.10) 
Market 


perceptions of energy efficient commercial sector 
in New Zealand. Robertson, G.L. (Auckland Univ. 
(New Zealand). School of Architecture). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33714 (NP—8770142) Guinea - energy situation 1986. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Nov 1987. 11p. (in German). NTIS (US Sales 
Only), PC A03/MF A0Ol. Order Number DE88770142/ 
JAW. 


The energy situation of Guinea is reviewed on the basis of 
relevant data. Data on the country’s national energy policy are fol- 
lowed by an outline of trends in energy sources and electric power 
generation. 
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REFER ALSO TO CITATION(S) 33786, 34159 


33715 en a responses to the 
energy challenge: Metz, France and Saarbruecken, FRG. 
Woodward, A.E. Gamamainien Berlin fuer Sozial- 
forschung gGmbH (WZB) (Germany, F.R.). Internationales 
Inst. fuer Umwelt und Gesellschaft). 1987. 110p. NTIS (US 
Sales Only), PC A06. Order Number DE88752457/JAW. 
This paper is one of a series investigating the social and or- 
ganizational dynamics of municipal innovation in energy planning, 
conservation and supply. Germany and France offer strikingly dif- 
ferent pre-conditions for local energy innovation. Germany, with its 
decentralized federal structure, provides a lot of leeway for local 
innovations, but little in the way of economic spurs, relying on the 
workings of the market system. France's highly centralized system 
can provide the latest information and national investment pro- 
grams to spark local activities, but its centralized structure may also 
frustrate local initiative. This case study focuses on two communi- 
ties who were among the front-runners in community energy inno- 
vation in France and West-Germany: Metz and Saarbruecken. Both 
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share strong mayor systems and municipal utilities, two factors 
which provide the freedom and 


politically motivated energy innovation in municipalities. 


33716 (IKE-K—54-18) Estimate of the 
Baden- 


tion in the last years. It is today nearly 50%. The existing energy 
statistics preponderantly prove no different amounts for both parts 
of the sector. The study in hands only refers to the small consum- 
ers, where three lines of business are seized. At first the past con- 
sumption is analyzed. From 1960 to 1975 the consumption has 
nearly doubled, and now (1975) amounts to 6562x10* t SKE. Strik- 
ing is the big increase of oil and the high share for space-heating 
(14%). The biggest consumption of the lines of business has the 
branch of commerce and trade. Erecting to the analyses a model of 
the energy consumption is build up. By doing so, two scenarios are 
calculated up to the year 2000. In the reference-scenario a further 
increase of consumption is computed up to 7349x10* t SKE and in 
the saving variant up to 6610x10* t SKE in 2000. This report also 
contains a summary of the total sector private households and small 
consumers (according to IKE K 54-17 and IKE K 54-18). 


33717 (LU/SA—7807) A simulation model of energy and 
economic in Canada. Rahn, R.J. (Laval Univ., 

City (Canada). Faculty of Science Administration). 
Jul 1978. 84p. (CE—01195). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report describes a simulation model of the Canadian 
energy system and its relation to the economic system. The model 
has been developed to take account of long-term determinants of 
the evolution of these systems. In this project, the basic approach 
has been to include in a system dynamics model those elements that 
contribute to the long-term dynamics of the Canadian energy and 
economic systems. This approach has meant that numerous rela- 
tionships are included that capture, often only crudely, the major 
dynamic aspects of a sub-system. This report includes a description 
of the major casual structures of the model and a detailed descrip- 
tion of the equations and the assumptions they represent. A Stand- 
ard Run is presented that is typical of one set of assumptions and is 
used for comparison with Alternate Runs also shown. Appendices 
contain a complete listing of the equations of the Standard Run 
written in DYNAMO, a list of definitions of the variable names in 
the model and a list of the changes to the basic model that are re- 
quired to produce the Alternate Runs. As a result of comparison of 
the Standard Run with various alternatives, a number of tentative 
conclusions are drawn. Conventional oil and gas supply may reach 
a critical period shortly after 2000. However, conservation pro- 
grams combined with the development of unconventional sources 
could possibly permit a transition to other sources without the 
severe economic consequences that appear in the Standard Run. 
Further, a permanent restriction on nuclear power development 
combined with the assumed availability of solar electric sources at 
reasonable cost gives much the same results as the Standard Run. 
26 refs., 9 figs., 4 tabs. 


33718 (MU/HEC—G8406) MARKAL-QUEBEC: a pre- 
Moslnors poem Of Saeness anata semen, Seenes. C; Cote, 
G.; Haurie, A.; Loulou, R.; Normandin, M. (Montreal 
Univ., Quebec (Canada). Ecole des Hautes Etudes Commer- 
ciales). Mar 1984. 53p. (In French). Can ae 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This paper presents a linear programming model conceived 
for analyzing the structure of the energy system of Quebec and its 
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adaptation to the evolution of the demand for useful energy and the 
evolution of the prices of the forms of imported energy. The model 
takes into account the totality of energy sector activities after the 
extraction and import of primary energy and up to the final use of 
the energy. The structure of the MARKAL-QUEBEC model is ex- 
posed and an illustration of a scenario for 1980-2020 is supplied in 
an appendix. 19 refs., 19 figs., 3 tabs. 


33719 (NP—8770138) Norderstedt energy model. A para- 
metric analysis on behalf of the Federal Minister for Re- 
search and Technology and the city of Norderstedt. Krebs, 
A.W. (com — 3 (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Ener- 
gie; Bundesforschun, it fuer Landeskunde und Rau- 

mordnung, Bonn (Germany, F.R.)). 1987. 140p. (in 
German). NTIS (US Sales Only), PC A07. Order Number 
DE88770138/JAW. 

The energy supply of Norderstedt is provided for by the 
municipal utilities which are owned by the city and as an integrated 
enterprise are responsible for water, natural gas, electric power and 
district heat supplies. The Norderstedt energy model intends to 
provide the basis for the planning and decision making within the 
frame of an energy-conserving, economic and low-pollution energy 
scheme. It corresponds to the energy policy attented to by the fed- 
eral and regional governments and meets the requirements of the 
specific Norderstedt conditions. The model is limited to heat sup- 
plies. Electric power generation is not included unless the energy 
supplied can at the same time be used for heating purposes or 
unless electric power is used for space heating purposes. The Nor- 
derstedt model considers and examines the whole of potentially 
available technologies whose feasability is substantiated by reliable 
data as regards the respective costs and technical features. 


33720 (NP—8770143) Cameroon - energy situation 1986. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Nov 1987. 12p. (in German). NTIS (US Sales 
Only) PC A03/MF A0Ol. Order Number DE88770143/ 

The energy situation of Cameroon is reviewed on the basis 
of relevant data. Data on the country’s national and international 
energy policy are followed by an outline of trends in energy 
sources and electric power generation. Key figures are presented 
on the country’s external trade and balance of payments. 


33721 (NP—8770144) Portugal - energy situation 1986. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Nov 1987. 33p. (In German). NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88770144/ 
JAW 

“The energy situation of Portugal is reviewed on the basis of 
relevant data. Data on the country’s national energy policy are fol- 
lowed by an outline of trends in energy sources and electric power 
generation. Key figures are presented on the country’s external 
trade and balance of payments. 


33722 (NP—8770145) Hong Kong - energy situation 
1986. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Oct 1987. 15p. (in German). NTIS (US 
Sales Only), PC A03. Order Weaker DE88770145/JAW. 

The energy situation of Hong Kong is reviewed on the basis 
of relevant data. Data on the country’s national energy policy are 
followed by an outline of trends in energy sources and electric 
power generation. Key figures are presented on the country’s exter- 
nal trade and balance of payments. 
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REFER ALSO TO CITATION(S) 32194, 32336, 32426, 33717, 33718, 33736, 
33772, 33774, 33775, 33790, 33802, 33814, 33815, 33816, 33823, 34142, 34225, 
34908, 34953, 34954, 35018 


33723 (ACS—051981) A comparison of the costs of 
energy conservation and energy supply in Canada. Diener, S.; 
James, B. (Acres Consulting Services Ltd., Niagara Falls, 
Ontario (Canada); Department of een, Mines and Re- 

sources, Ottawa, Ontario (Canada). ustrial Minerals 
Div.). May 1981. 38p. (e043). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The results of a preliminary investigation of the comparison 
between the costs of energy conservation and energy supply are 
presented in this report. A benefit-cost model was used as the ana- 
lytical tool for the evaluation of the cost-effectiveness of energy 
conservation and energy supply projects from both the private and 
public perspectives. The complete range of energy conservation 
measures in the industrial sector was evaluated for technical poten- 
tial. From these measures, a selection of 39 energy-saving conserva- 
tion projects in five industries were selected and evaluated as the 
basis for determining the economics of energy conservation in the 
industrial sector. Frontier natural gas, an oil sands project, and a 
nuclear electric power station were selected to represent the cost of 
energy from new energy supply projects. Energy supply prices (re- 
source costs) were calculated for all projects. In the case of the 
conservation projects, the energy saved was taken in effect to be 
equivalent to energy supplied, thereby reducing the requirement for 
that quantity of energy to be made available from energy supply 
projects. If fully implemented, the energy conservation projects 
would provide major energy savings. The total implementation cost 
for these projects appears to be significantly less than the imple- 
mentation cost required to produce equivalent quantities of energy 
from the selected energy supply project. In this sense, the econom- 
ics of saving energy appears to be favourable compared to the pro- 
duction of energy from new sources of supply, and the implementa- 
tion of energy conservation projects would appear to have a corre- 
spondingly higher priority from the public perspective. 45 refs., 4 

tabs. 


33724 (BCU/FCBA—041980) Economic incentives for 

energy conservation at the consumer level in Canada. Year 2 
vane: Nemetz, P.N.; Hankey, M.; Zethoff, B. (British Co- 
lumbia Univ., Vancouver (Canada). Faculty of Commerce 
and Business Administration). Apr 1980. 540p. (CE—01170). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

This report is part of a program studying the potential use of 
economic incentives for energy conservation at the consumer level 
in Canada. The first section is a literature review with respect to 
Canadian price elasticities of di-mand for gasoline, natural gas, elec- 
tricity and fuel oil at the residential consumer level. Interpretations 
are made in the context of using economic incentives and disincen- 
tives to modify energy demand. American literature is included for 
comparison. The next three sections present case studies of eco- 
nomic incentive programs in California, Oregon, and Wisconsin. 
The fifth section examines electricity pricing issues in Canada, and 
advances the use of rate structures to reduce both peak demand and 
overall demand. Finally, a study is made of the transferability of in- 
centive systems to Canada. It examines the rationale behind govern- 
ment policies, program targets, effectiveness of policy instruments, 
and the appropriate scale or level of intervention; prescribes criteria 
for the design, implementation and evaluation of energy conserva- 
tion programs; and presents a compilation of the major incentives 
affecting household energy consumption, including foreign pro- 
grams and their possible application in Canada. A number of tenta- 
tive conclusions were drawn concerning the of certain 
types of incentive programs. Successful policy elements included 
ease of participation, significant monetary incentives, extensive in- 
formation diffusion, consultation and participation of industry and 
community leaders, ease of enforcement, and high coverage and 
impact. 285 refs. 18 figs. 57 tabs. 
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33725 (EC—13) Images of Canadian futures: the role of 
conservation and renewable energy. Sewell, W.R.D.; Foster, 
H.D. (Environment Canada, Ottawa, Ontario). 1976. 143p. 
(CE—01202). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The industrial, cultural, and environmental future of Canada 
will be formed directly by the alternatives selected today to pro- 
vide future energy needs. This study was undertaken on the 
premise that a view of the implications for the future will lead to a 
more optimistic prospect for Canada. Several scenarios are consid- 
ered as an aid to future policy making. It is considered that it will 
be necessary to look to renewable energy sources to contribute a 
larger share of the energy used in Canada. This signals the possibili- 
ty that a less wasteful and hopefully more environmentally appro- 
priate pattern of development may emerge in response to the 
changing energy situation. By adopting an improvement of the ratio 
of useful work performed to the total non-renewable energy ex- 
pended as a major objective, Canadian society could maintain its 
viablility without undue sacrifice. For example, Canada could 
cover part of the anticipated energy shortfall by widespread conser- 
vation, extensive construction, and/or massive and expensive 
energy imports. If the current rate of increase in energy demands 
could be reduced through conservation measures by one per cent 
per annum, a saving of 150,000 barrels of oil per day would accrue 
by 1990. Two of the alternatives noted above would result either in 
an enormous commitment of capital resources and/or a major ad- 
verse trade balance. As a consequence, they have prophetic signifi- 
cance for future Canadian economic growth, social flexibility, and 
individual freedom. 111 refs., 6 figs., 4 tabs. 


33726 (ENEA-RTI-STUDI-STRAT—87-2) 1986 Econom- 
ic report on energy. Catoni, P.G.; D’Angelo, E. (ENEA, 
Rome (Italy)). May 1987. 104p. (In Italian). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE88753191/ 

The report begins with an assessment of world economic 
trends. World energy supply and demand and oil production and 
prices are analyzed. An assessment is then made of the national 
(Italian) situation. Principal users of energy in Italy are identified. 
A cost trend analysis is performed on various types of energy 
sources. 


33727 (EO—15111987) Energy pricing and fiscal princi- 

propositions. (Energy Options, Ottawa, Ontario 

. 15 Nov 1987. 4p. (MICROLOG—88-00947; 

CONF-8711181—). Energy Options, PO Box 4518, Ottawa, 

Ont., Canada K1S 5B5; $N/C; MF CANMET/TID, 

Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

From Energy pricing and fiscal principles; Vancouver, 
Canada (15 Nov 1987). 

This seminar was convened to address the principles upon 
which energy pricing and taxation policies should be based. The 
seminar featured presentations from a number of well-known 
energy analysts. Plenary and small group discussions brought out a 
wide range of perspective on the appropriate principles for pricing 
and taxation of the various energy sources. The views of the semi- 
nar participants are summarized. Market forces, rather than govern- 
ment policy objectives, should play the dominant role in determin- 
ing energy prices in Canada. Prices of all sources of energy should, 
to the extent possible, reflect their full cost of production including 
capital, resources and inputs, and environmental pollution. Govern- 
ments should not distort market prices to achieve other objectives 
such as energy development or the redistribution of energy reve- 
nues. The present energy fiscal regime is likely incapable of dealing 
in a politically acceptable way with a major energy price increase. 
Governments have a role in ensuring that enviornmental costs are 
internalized by energy producing industries and are fully reflected 
in energy prices. 
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33728 (NRC—111984, PP 37-53) Friction and wear 
losses in Canada. Dale, P.E.; D’Silva, N.S.; Attia, M.H. (On- 
tario Hydro, Toronto, Canada). Nov 1984. National Re- 
search Council of Canada, Ottawa, Ontario. (CE—01386; 
CONF-8411320—). 
From Economic losses due to friction and wear; Montreal, 
Canada (14 Nov 1984). 
paper represents part of a recently completed study to 
examine tribological losses, to identify areas and magnitude of po- 
tential savings and to recommend an R & D strategy for tribology 
in Canada. The losses in the Canadian economy due to friction and 
errors in the estimates which were developed are detailed. Four 
main areas are discussed: the expected losses based on information 
contained in four other surveys of tribological losses, the prelimi- 
nary survey, the company visits which were designed to collect de- 
tailed information on typical tribological losses for each of the sec- 
tors considered, and the extrapolation of those losses to the whole 
sector giving the total losses for Canada. One sector (electric utili- 
ties) was used as an example of how the final estimates were de- 
rived while noting other sectors at the appropriate time. The fric- 
tion and wear losses which are considered in this paper have been 
based on energy consumption and maintenance cost, which means 
that material losses include not only the cost of the replacement 
component but also the manpower costs involved with the replace- 
ment. The survey has been almost exclusively concerned with 
direct losses although some examples of indirect losses in the form 
of downtime will be included where appropriate. Some secondary 
and tertiary direct losses, such as the energy and material cost in- 
volved in making replacement parts, are included in the total main- 
tenance cost. 5 refs., 5 figs., 12 tabs. 


33729 (NRC—111984, pp 9-30) Economic implications of 

. Jost, H.P. (K.S. Paul Products Ltd., London, 

UK). Nov 1984. National Research Council of Canada, 
Ottawa, Ontario. (CE—01386; CONF-8411320—). 

From Economic losses due to friction and wear; Montreal, 


me 

interacting forces in relative motion, mainly 
eatin tardies suki Relaeniaa tedeaieie Mc eommae 
conservation field. Reducton of friction, lessening of wear leading 
to less need to replace worn parts and therefore less need for such 
parts and the materials from which to make them, and consequent 
savings in capital investment, operating costs, and energy are some 
of the advantages in paying attention to tribology. An analysis of 
energy flows in the United Kingdom is given and suggests that esti- 
mated savings of 3 1/2-5% of total energy consumption are possi- 
ble, and substantial sectors of Canada, such as mining and agricul- 
ture are candidates for tribological energy savings. Since tribology 
is a relatively unknown interdisciplinary science drawing on phys- 
ics, chemistry, metallurgy and other sciences, there is a need for 
not only greater awareness of its possibilities but also a necessity to 
avoiding fragmentation of research. Nevertheless, research develop- 
ments are expanding and an outline of some of these is made in this 
report, with emphasis on the United Kingdom. 11 refs., 4 figs., 2 
tabs. 


33730 (ORNL—6166/R1) The American Indian Reli- 
Guidance 


for compliance by federal agen- 
Sharples, F.E.; Salk, M.S. (Oak Ridge 
National Lab., TN (USA)). Apr 1988. Contract AC05- 
840R21400. 86p. NTIS, PC A05/MF A01;1. Order Number 
DE88008958/JAW. 

Background information on Native American religions, the 
relationship of AIRFA to the First Amendment, and resources be- 
longing to Native Americans is provided in this document to assist 
project managers in understanding the concerns of Native Ameri- 
cans with regard to federal developments. Since many native reli- 
gious leaders are unwilling to discuss their religion with outsiders, 
consultation through intermediaries, such as tribal political leaders 
and/or private Indian organizations, may often be needed to ensure 
that appropriate input is received from the religious leaders. It is 
this consultation with the traditional religious leaders, either direct- 
pire arin ner dccrteto dere amie acu herders ye. 
with AIRFA. When a federal agency finds, upon consultation, that 
ihe petipenbd aside web Geniy is tee entnelts Of idltgieti and yak 
determines that there is a compelling need for the action, the deci- 
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sion to proceed may be made, but appropriate mitigation measures 
to reduce religious interference to the lowest possible level must be 
included. 


33731 Oil supply disruptions and modelling methodolo- 
gies. The role of LP models. Curlee, T.R.; Turhollow, A.F.; 


Das, S. (Oak Ridge National Lab., TN (USA)). Energy Eco- 
nomics; 10: No. 2, 147-154(Apr 1988). 
Oil vulnerability remains a si i it concern for all oil-con- 


the market to adjust to future disruptions. Linear programming 
(LP) models offer unique capabilities in assessing the degree to 
which the world and domestic oil markets could adjust to short- 
term supply disruptions. The assessment of this flexibility will help 
pinpoint areas needing attention and also contribute indirectly to 
the evaluation of short-run demand elasticities for world oil. 
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TO CITATION(S) 32063, 32108, 32113, 32114, 32177, 32271, 

32304, 32305, 32307, 32327, 32336, 32360, 32373, 33473, 33483, 33506, 33523, 

33595, 33597, 33782, 33783, 33796, 34188, 34268, 34811, 34819, 34851, 34879, 
34880, 34882, 34908, 34921, 34922, 34923, 34924, 34925, 35029 


33732 (CONF-8409411—, pp 29-39) Legal provisions on 
air pollution control - state and development. Hansmann, K. 
(Ministerium fuer Asbeit, Gesundheit und Soziales 
Landes Nordrhein-Westfalen, Duesseldorf ( 

F.R.)). 1985. (in German). NTIS (US Sales Only), PC A09/ 
MF AO1. Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

The paper deals with the plant-related material provisions on 
air pollution control pertinent to coal-fired power plants and waste 
incinerators. The paper does not deal with procedural provisions; 
provisions on surveillance by either the operating organization or 
the authorities; material provisions for firing installations which do 
not require licencing; provisions on air-pollution-control plans, and 
special provisions for geographical areas requiring special protec- 
tion, and for smog situations. 


33733 (CONF-8409411—, pp 49-51) sume of 
— provisions in the disposal and utilization of 


oa Ernaehrung, Landwirtschaft und Forsten des Landes 
Nordrhein-Westfalen, Duesseldorf (Germany, F.R.)). 1985. 
(in German). NTIS (US Sales Only), PC A09/MF A011. 
Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

The provisions of the legislation on wastes, water and traffic 
are applicable preferably in the disposal and utilization of solid 
wastes from combustors/incinerators. 


(CE—01469). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; 0G1; $0.34CAN per page, $3.40 CAN minimum. 

The purpose of this study is to outline the role of energy use 
in CO, production and to summarize the efforts in global carbon 
budget modelling. It includes a discussion of historical energy use, 
future energy options and possible technical controls on CO: re- 
lease. Some comparison with other man-made sources of atmos- 
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pheric COs is required. Finally, global carbon budget modelling at- 
tempts to present in a systematic manner basic facts and consider- 
ations for further analysis through increasingly more complex 
models. Where possible, the Canadian context is also evaluated. 
Among the conclusions reached is that atmospheric CO, concentra- 
tions will probably grow steadily over the next century, with a 
doubling from pre-industrial times most likely occurring towards 
the end of the 21st century. Emergence in use of coal and uncon- 
ventional fuels may quicken the CO: build-up in 25 years. There is 
a fair amount of certainty through 2000; after that, the inherent pre- 
dictability of CO2 emissions and concentration falls considerably. 58 
refs., 3 figs., 6 tabs. 


33735 sain tony ~< See Atmospheric climate data: 
Problems and (National Research Council, Wash- 
ington, DC (USA)). 1986. Contract AI01-79EV 10215. 101p. 
NTIS, PC A0OS/MF A0l1;1; GPO Dep. Order Number 
DE88010985/JAW. 

Technologies for gathering climate data of high resolution 
and quailty have advanced rapidly in recent years. These new te- 
chologies and applications create unparalleled opportunities for in- 
creased economic efficiency, new products and services, reduced 
damages from climatic extremes, and many other improvements. 
Unfortunately, the magnitude and rapidity of change have stretched 
the ability of the present weather and climate data system to sup- 
port even current levels of activity efficiently. Although many ele- 
ments of existing services are exemplary, many others fall short of 
what is needed and feasible. The present system thus poses a major 
obstacle to the attainment of the potential benefits of weather and 
climate information envisaged in the National Climate Program 
Act. This report analyzes some of the weaknesses in the present 
system in the face of change and makes recommendations to 
remedy them. It also highlights some key areas where straightfor- 
ward action can lead to substantially more effective and efficient 
utilization of weather and climate data. Within this exceedingly 
broad area, the report focuses on a narrow, but fundamental class 
of information data on the classical weather elements acquired, 
held, and disseminated primarily by NOAA. 


33736 (TUG/dp—87-10) Economic growth, national 
income and ~ blocked choices for the environment. Hueting, 
R.; Leipert, C. (Wissenschaftszentrum Berlin fuer Sozial- 
forschung gGmbH (WZB) (Germany, F.R.). Internationales 
Inst. fuer Umwelt und Gesellschaft). 1987. 49p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88753522/JAW. 

This paper explains why the identification of the increase of 
national income (or GNP) with economic growth, increase in wel- 
fare and economic success is theoretically wrong. This incorrect 
use of terms strengthens the one-sided orientation of economic 
policy on the growth of production, often at the expense of the en- 
vironment. Two examples are given of how this course of affairs is 
blocking the social choices regarding a fundamental solution of the 
environmental problem. An overview is given of the possibilities of 
correcting the GNP figures for environmental losses. None of these 
are perfect, since shadow prices for environmental functions direct- 
ly comparable with the market prices of goods produced can be 
constructed only in exceptional cases. The conclusion is that the 
only way to arrive at national income figures corrected for envi- 
ronmental losses is to supplement the corrections for expenditures 
on preventive, restoratory and compensatory measures (‘defensive 
expenditures’) with the estimated expenditures on measures required 
to meet physical standards, based on health and a sustainable eco- 
nomic development. 


33737 (IUG/dp—87-11) Environmental damage - envi- 
ronmental expenditures. Statistical evidence on the Federal 
Republic of Germany. Leipert, C.; Simonis, U.E. (Wissens- 
chaftszentrum Berlin fuer Sozialforschung gGmbH (WZB) 
(Germany, F.R.). Internationales Inst. fuer Umwelt und Ge- 
sellschaft). 1987. 42p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88753523/JAW. 

There are both ecological and economic reasons for an eco- 
logical structural adjustment of the economy. A statistical evidence 
is provided on the level and structure of environmental damage in 
the Federal Republic of Germany, the environmental protection in- 
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vestments by industry and government, the capital stock for envi- 
ronmental protection, the costs of and expenditures for environmen- 
tal protection. The traditional economic accounting systems have 
not played an enlightening role in statistically revealing the actual 
environmental damage. They can, however, be methodologically 
improved and must be complemented by assessments of the ecologi- 
cal costs of the production process. (orig./HSCH). 


33738 (IUG/dp—87-12) Rationalization of environmen- 
tal ion - or, oe charm of the vested interests. 
Ryll, A.; Zimmermann, K. (Wissensc trum Berlin 
fuer Sozialforschung gGmbH (WZB) (Germany, F.R.). In- 
ternationales Inst. fuer Umwelt und Gesellschaft). 1987. 49p. 
(In German). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88753524/JAW. 

Analyzing an older and a new contribution to this topic one 
has to realize that though the lines of argument have not changed 
very much, there are good reasons to reconsider the context of en- 
vironmental policy and socio-economic systems in a more systemat- 
ic manner. This new perspective focusses on the relationship be- 
tween the individual and society: As a necessary condition for suc- 
cessful environmental policy the articulation of environmental pref- 
erences seems to play the main role; as sufficient conditions the 
income level and the welfare elasticity of demand for environmen- 
tal quality come into play. These sufficient conditions are discussed 
with particular reference to the shrinking growth rates in the so- 
cialist countries. Once again, the missing profit motivation can be 
identified as the main cause for not meeting the necessary and suffi- 
cient conditions of a successful environmental policy in the socialist 
system. 


33739 (II1UG-rep—87-5) Do we need a chemical policy? A 
survey of options. Bongaerts, J.C. (Wissenschaftszentrum 
Berlin fuer Senielieretinns gGmbH (WZB) (Germany, 
F.R.). Internationales Inst. fuer Umwelt und Gesellschaft). 
1987. 60p. (in German). NTIS (US Sales Only), PC A04. 
Order Number DE88752459/JAW. 

For some time environmental associations in West Germany 
have been requesting a new policy area. After the adoption of well 
established policy areas like agricultural policy, economic policy, 
social policy, environmental policy, they now want a chemical 
policy. Its aim should be to rigourously assess the environmental 
impact of all chemical substances and reregulate the chemical in- 
dustry accordingly. This claim resulted in a public debate which 
has not yet come to an end. As of today, however, there was no 
survey of opinions taken by the various participants to this public 
debate. This report tends to close the gap. 


33740 on pp 5-32) Applications of information 
technology in the environmental sector - state and prospects 
of research. Page, B. (Hamburg Univ., Germany, F.R. Fach- 
bereich 18 - Informatik). Mar 1987. (In German). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE88752262/JAW. (CONF-8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 

In order to analyse the state of environmental applications of 
information technology in practice, one refers to the results of a 
study on the use of DP at environmental authorities. Some pros- 
pects of research are sketched from the point of view of the infor- 
mation technology used in the environmental field, such as the 
build-up of a computer-aided literature documentation, unconven- 
tional databank applications, method bank architectures, model 
bank and interactive modelling or simulation systems and expert 
systems for environmental applications. 


33741 (KFK—4223, pp > Concept for the Environ- 
mental Information System in Baden-Wuerttemberg (UIS). 
Bartl, D. (Staatsministerium Baden-Wuerttemberg, Stutt- 
aaa F.R.). Mar 1987. (In German). NTIS (US 
Only), PC Ail2/MF A0Ol. Order Number 
DE88752262/JAW. (CONF-8609392—). 
From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 
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As the. individual scenario Environmental Information 
System (UIS), the survey for producing a Land system concept 
(LSK) for a rational and economic use of information and commu- 
nication techniques in public management, particularly in the De- 
partment of the Environment (EM). The concept of the Environ- 
mental Information System is defined according to the targets set, 
the basic components and additional components, and environmen- 
tal and technical data going beyond the system and the Land are 
introduced. 


33742 (KFK—4223, pp 47-72) nee planning 
and information system UMPLIS in West Germany. Its 
tasks, hopes and limits. Se a (aewalteitaiee 
Berlin, Ga 'ec Mar 1987. (In German). NTIS (US 


Sales Only Al2/MF AOl. Order Number 
DE88752262/JAW. CO ot 
From Colloquium on applications of information technology 


in the TPL IS retee ermniats' Of eicutfie Orccmeanition tk 
The UMPLIS system consists of scientific documentation 
and D projects and technical literature), fact databanks (above all 
on environmental chemicals, environmental observations, monitor- 
ing and the state of environmental techniques), a graphical environ- 
mental database and an environmental method bank. Important sys- 
tems being built up are quick information on accidents (dangerous 
goods) and a smog early warning system. ADABAS is used as the 
databank management system; SLIM, INFUCHS and DOKSIS are 
being developed as large application systems. SICAD is used as the 
graphic system. Apart from the description of the most important 
databanks, the hardware and software concept and further targets 
are dealt with. 


33743 (KFK—4223, pp 73- ps Model for the simple dia- 
logue between various groups of users in the UMPLIS envi- 
ronmental information system. Scggetke, a: et Gomon 
samt, Berlin, Germany, F. yee R). 1987. (In German). 
NTIS (US Sales Only), PC A12/MF AOl1. Order Number 
DE88752262/JAW. (CONF-8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. ‘aaa 

Based on the “ADABAS databank management system, 
particularly user-friendly system surface was developed, which is 
divided into 3 user shells of different difficulty and capacity 
power). The practical testing of this simple man/machine dialogue 
(system description EMDIAL), which was tone together with the 
DOKSIS user system for scientific documentation, gave a consider- 
able increase in use, particularly for occasional users of the user 
shell increase by more than 500%). Applications for fact databanks 
and extensions to graphic components are planned. 


33744 (KFK—4223, pp eae ae Environmental planning 
—— by DP, based on country data. Gillessen, W. (In- 

ustrieanlagen- -Betriebsg eselischaft m.b.H., Ottobrunn, Ger- 
oo F.R.). Mar 1987. (in German). NTIS (US Sales 
Only), PC Ai2/MF AOl. Order Number DE88752262/ 
JAW. (CONF-8609392—). 

From Colloquium on applications of information technology 
ee ee ee a 

Digital country data have been built up at for 
more than 10 years and evaluation software and possibilities of rep- 
resentation have been explored. The grid data which were devel- 
oped have now been supplemented by vector possibilities, where 
the geographical reference is retained. The visualisation of the ini- 
tial data is a future working tool. Examples from traffic, agricul- 
ture, environmental and catastrophe planning are introduced. 


es (KFK—4223, pp 127-134) Development of an in- 
formation system ‘environmental loading and environmental 
problems’. Reichert, E. (Industrieanlagen-Betriebsgesells- 
chaft m.b.H., Ottobrunn, Germany, F.R.). Mar 1987. (in 
German). NTIS (US Sales Only), PC A1l2/MF A0O1. Order 
Number DE88752262/JAW. (CONF-8609392—). 
From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 
This construction is concerned with the development of an 
information system which the data on environmental loading and 
environmental problems involve in the area of the West German 
Armed Forces. Starting from the environmental loading by the 
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work of the West German Armed Forces and the environmental 
tasks derived from this, the organisational problems are dealt with, 
which made the building up of an environment information system 
seem desirable. Finally, the concept of the information system is in- 
troduced with the technical data contents and the basis of the tech- 
nical DP realisation. 


33746 (KFK—4223, pp 195-212) Applications for 
systems in environmental compatibility testing. am Wheel x. A. 
(Hamburg Univ., Germany, F.R. Fachbereich 18 - Informa- 
tik). Mar 1987. ‘dn German). NTIS (US Sales Only), PC 
A12/MF AO1. Order Number DE88752262/JAW. (CONF- 
8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 

Environmental compatibility testing (ECT) is a process for 
supporting a careful environmental policy, to which intervention in 
the environment should be subjected in the planning phase. In 
present conditions, this function of ECT is unrealistic. It is realistic 
to assume that ECT is suitable as a process for introducing the field 
of the environment in a transparent systematically prepared way 
into the decision- process via a relevant project and into 
ecology, so that it will play an equal part with economy and poli- 
tics. Information technology can help in the definition and imple- 
mentation of methods. 


33747 = pp 213-234) Cone for supporting 
model formation and simulation using the example of model 
formation in the environmental sector. Hilty, L. (Hamburg 
Univ., Germany, F.R. Fachbereich 18 - Leesa Mar 
1987. (In German). NTIS (US Sales Only), PC Ail2/MF 
— Order Number DE88752262/JAW. (CONF-8609392— 


From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 

Various concepts for supporting the development, implemen- 
tation and application of models were developed in information 
technology (simulation languages, simulation systems, model bank 
systems). After clearing up some basic terms and the classification 
of models, these concepts are briefly described and distinguished 
from each other. Some requirements are formulated for model for- 
mation and simulation tools, which can unfortunately, only be 
partly fulfilled by existing systems. The possibilities of connecting 
conventional simulation techniques with the techniques from the 
field of artificial intelligence are shown and some basic consider- 
ations are given on the role of simulation in the environmental 
sector. 


33748 (KFK-PEF—14, pp 73-78) Summary of results in 
the subject area ‘Instruments and recommendations for the 
economic and political sector’. Halbritter, G.; Schufmann, G. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Abt. fuer Angewandte Systemanalyse). Apr 1987. (in 
German). NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE88752458/JAW. (CONF-8703151—Exc.). 

From 3. PEF status colloquium of Kernforschungszentrum 
Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar 1987). 

The different projects try, with more or less regional and 
technic-ecomomical detail, and subject to more or less substantial 
restraints, to model relations between certain energy sources, con- 
sumers, emissions, emission control measures and costs and to 
present quantitative simulations up to the first decade of the next 
century. 


33749 (KY/B—273) ALARA in asbestos exposure con- 
trol. Payne, L.D. (Paducah Gaseous Diffusion Plant, KY 
(USA)). Mar 1988. Contract AC05-840R21400. 5p. (CONF- 
8709260—1; CONF-871075—30; CONF-871075—30). NTIS, 
PC A02/MF AO01. Order Number DE88008601/JAW. 

From Martin Marietta health and safety conference; Knox- 
ville, TN, USA (21 Sep 1987). 

This paper discusses a method of estimating proper exposure 
limits of asbestos to employees of a facility. 











29 ENERGY PLANNING AND POLICY 
2904 Natural Resources 


2904 Natural Resources 






REFER ALSO TO CITATION(S) 32303, 33823, 33855, 34200 


33750 (OH/RD—87/272/K) A Delphi study of advanced 
materials development. Hanson, W.G.; Ramani, N. (Ontario 
Hydro Research Div., Toronto (Canada). 23 Nov 1987. 
63p. (MICROLOG—88-01721). Ontario Hydro Research 
Division, Editorial Section, 800 Kipling Ave., Toronto, 
Ont., Canada M8Z 5S4; $10. 00 CAN; CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

A Delphi study was undertaken with the purpose of produc- 
ing a technological forecast in the area of advanced industrial mate- 
rials. The forecast is intended to be useful facilitating the transfer of 
technology to end users of electric power and in identifying effects 
of new materials on those markets. It should also assist in identify- 
ing applications of new materials in the power system. Specific 
areas addressed were ceramics, plastics, metals, electrolytic materi- 
als and superconducting materials. Some general areas not included 
in these categories were also considered. The Delphi technique in- 
volves designing a questionnnaire which can be answered over a 
number of rounds by a group of suitably qualified participants. The 
participants came from various Ontario Hydro departments. The 
study was carried out in June and July of 1987 and explored 15 
years into the future. In general the responses to the questions 
showed a strong convergence over the course of the study, indicat- 
ing a good consensus on the forecast results. An exeption to this 
was the electrolytic-materials section. This likely reflects the cur- 
rent state of flux in that area. Results from each section of the 
study are summarized in this report. These are not intended as de- 
finitive predictions of the future but rather as aids to planning for 
the future. 8 refs., 1 fig. 


33751 Radon in groundwater of the Long Valley Caldera, 
California. Flexser, S.; Wollenberg, H.A.; Smith, A.R. 
(Lawrence Berkeley Lab., Berkehey CA (US)). pp 131-152 
of Radon, radium, and other radioactivity in ground water: 
Hydrogeologic impact and lication to indoor airborne 
contamination. Graves, B. Chelsea, MI; Lewis Publishers 
(1987). (CONF-8704123—). Contract AC03-76SF00098. 

From Conference on radon, radium, and other radioactivity 
in ground water: hydrogeologic impact and application to indoor 
airborne contamination; Somerset, NJ, USA (7 Apr 1987). 

In the Long Valley caldera, an area of recently (— 550 y) 
active volcanism and current seismic activity, 7*Rn concentrations 
in hot, warm, and cold spring waters have been measured since 
1982. Rn contents of the waters correlate inversely with tempera- 
ture and specific conductance, with high concentrations (1500 to 
2500 rhoCil) occurring in dilute cold springs on the margins of the 
caldera, and low concentrations (12 to 25 rhoCil) in hot to boiling 
springs. Rn correlates only slightly with the uranium contents of 
the rocks which host the hydrological system feeding the springs, 
which encompass a wide range of rock types. Anomalous changes 
in groundwater Rn contents may accompany or precede earthquake 
activity, and a continuous Rn monitoring system was installed in 
1983 to monitor short-term variations. A gamma detector is sub- 
merged in a natural pond fed by —11°C spring waters with —700 
rhoCil Rn, and measured gamma activity is due almost entirely to 
72Rn in the water. The gamma record, which is integrated hourly, 
shows a consistent, pronounced diurnal variation (—30% of mean 
count rate), and weaker higher frequency variations. This pattern 
correlates well with small variations (<1°C) in water temperature 
at the Rn monitoring point, and is strongly influenced by precipita- 
tion and by patterns of water flow in the pond. It does not adhere 
closely to a tidal pattern. These environmental effects on the radon 
record may mask responses to small or distant seismic events. To 
date, anomalous changes in waterborne Rn have been observed in 
connection with at least one earthquake, which occurred close to 
the monitoring site. This continuing study points out that an under- 
standing of the geological setting, its associated hydrological 
system, and environmental influences is necessary to properly 
evaluate concentrations and changes in groundwater radioactivity. 
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REFER 

32698, 52708, 32723, 32787, 33188, 33191, 33348, 33453, 33728, 33729, 33774, 
33780, 33782, 33783, 33796, 33876, 33877, 33883, 34153, 34155, 34197, 34577, 
34954, 35029, 35482 


33752 (A/ENR—18081977) Alberta/Canada Energy Re- 
sources Research Fund Program. Submission to Finance and 
Priorities Committee. (Alberta Energy and Natural Re- 

sources, Edmonton (Canada)). 18 Aug 1977. 16p. (CE— 
01340). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3.40 CAN minimum. 

The Alberta/Canada Energy Resources Research Fund 
(ERRF) was established in January, 1977 following an agreement 
on the use of funds from the federal export tax imposed on crude 
oil. The revenues earmarked for energy research amount to $96 
million. The main objectives of the research programs are to devise 
new or improved technolgy for the recovery, production, utiliza- 
tion and conservation of Alberta’s fossil fuel energy resources and 
also to initiate new research into uses for the province's renewable 
energy resources. This document outlines the progress made by the 
ERRF Program since its inception, including a brief description of 
initial program projects and new projects agreed to in principle by 
the ERRF Committee later in 1977. It also provides an analysis of 
the program budget requirements for the remainder of 1977/78 and 
a forecast of the longer term budget requirements to 1981. 2 tabs. 


33753 (AC/R—1462, pp 4-11) ERDAF [Energy, Re- 
search and Development in Agriculture and Food] Program 
Liquid Fuels and Energy Crops Program review. Hayes, R.D. 
Jul 1983. Agriculture Canada, Ottawa, Ontario, Research 
Branch. (CE—01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

The Energy Research and Development in Agriculture and 
Food (ERDAF) Program involves a number of sub-programs in- 
cluding Liquid Fuels, Energy Crops, Conservation in Primary Pro- 
duction and Food Processing Distribution and Retailing, Bioenergy, 
and Solar. Liquid Fuels and Energy Crops in particular are closely 
related and coordinated by Agriculture Canada. The overall objec- 
tive is to coordinate projects to develop vertically integrated sys- 
tems of technologies around fuels produced from agriculture and 
food system based resources through unit processes in fuel conver- 
sion and final end use. The specific energy crop objective is geared 
towards establishing an expanded resource base for agriculture and 
energy production, and expanded markets in the energy supply in- 
dustry for plant products. To meet the need to help farmers 
achieve a measure of fuel self-sufficiency, fuel conversion projects, 
centred on the farm or farm communities have been initiated. These 
include fuel ethanol production, vegetable oil extraction, and devel- 
oping a tamperproof method of denaturing ethanol with minimum 
Excise inspection. This program of research and development in- 
cludes the testing of alcohols, vegetable oils, and gaseous fuels (pro- 
pane, CNG) and their derivatives and blends with conventional 
fuels in agricultural mobile equipment. Most of ERDAF research 
work is performed through contract. However, an in-house fuels 
test facility is planned at the Swift Current Research Station. Parts 
of the total agriculture energy system will become commercialized 
before others since unit processes and sub-systems are at various 
stages of development. Some opportunities in byproduct processing 
are already commercial. Others, not yet proven at the pilot plant 
level, may be ready for commercialization within 3-7 years. 


33754 (AC/R—I107R) Big 0-9 a Canada’s Energy Re- 
search and Development in Agriculture and Food (ERDAF) 
program. Van Die, P. (Agriculture Canada, Ottawa, Ontar- 
io. Research Branch). Aug 1982. 50p. (CE—01286). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 
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The Canadian agri-food system has developed into a very ef- 
fective producer and processor of food and feed. Similar to other 
capital intensive industries, it is extremely energy dependent. Be- 
cause of this dependence, the increasing cost of energy is affecting 
costs at all levels. To help the system adjust to higher energy 
prices, it is necessary to take advantage of all feasible energy op- 

This requires the integration of conservation techniques, 
fuel substitution and the use of energy from renewable resources. 
Research studies, and technological development are needed to 


and a listing of current research contacts. The program initially 
concentrated on primary production, but has been expanded to in- 
clude the other segments of the food system right up to final food 
preparation in the home or institution. The research and develop- 
ment undertaken by Agriculture Canada is relatively specific to the 
agri-food system, which is also affected by advances made in other 
sectors. For example, agriculture can benefit from new improved 
engine designs even though the primary incentive came from the 
transportation sector. In addition, the potential agricultural contri- 
butions to alternative energy sources should also be recognized. Ex- 
amples are use of residues for crop drying, large scale alcohol fuel 
production, solar heating, development of specific energy crops or 
crops producing both food and enerfy, and use of byproducts such 
as those obtained from centrally refined vegetable oils. 7 figs., 1 
tab. 


33755 (ANL/CNSV-TM—200) Catalog of organizations 
that assist inventors: Activities and services. (Argonne Na- 
tional Lab., IL (USA)). Mar 1988. Contract W-31109-ENG- 
38. 143p. NTIS, PC AO7/MF AOl1;1. Order Number 
DE88009024/JAW. 

This catalog is part of Argonne National Laboratory's ongo- 
ing Study of Innovative Programs for Inventors, sponsored by the 
Energy Related Inventions Program of the US Department of 
Energy. One of the goals of the study is to facilitate the exchange 
of information among inventor assistance organizati This cata- 
log summarizes activities and services of 99 national (but nonfeder- 
al), state, and local organizations and programs that assist independ- 
ent inventors or inventors associated with small businesses. The en- 
tries are grouped by state. Following the summaries is a cross-refer- 
ence index that uses the identification number to group organiza- 
tions by service or activity (e.g., publishing a newsletter). 


33756 (EMR—TE8140) National Energy Program. New 
Liquid Fuels Research and Development i 
t of Energy, Mines and Resources, Ottawa, On- 

tario (Canada)). Nov 1981. 122p. (CE—01405). CANMET/ 

, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Canada’s National Energy Program, announced in October 
1980, sets forth Canada’s energy goals. These goals include, in the 
long term, developing an energy economy that is not significantly 
dependent on fossil fuels. The National Energy Program has allo- 
cated significant research funds for developing new liquid fuels, 
particulatly for opening the many options available to Canada. This 
report describes the present R & D program, the objectives it 
broadly should meet, and the criteria for project selection. Re- 
search projects have been condsidered in seven groups, primarily 
for convenience in review. These groups are direct li 
gasification of coal and biomass, biological processes for producing 
ethanol and high alcohols, fuels processing of synthetic crudes and 
non-petroleum fuels, fuel use, including development of infrastruc- 
tures, procedures and standards, hydrogen production, storage, dis- 
tribution, and utilization, and environmental studies related to new 
liquid fuels. 


33757 (EMR/OERD—8404E) Report on the Review of 
the New Liquid Fuels Task and Task coordinator’s response. 

it of Energy, Mines and Resources, Ottawa, On- 
tario (Canada). Office of Energy Research and Develop- 
ment). 1984. 104p. eae CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0GI1; $0.34CAN per page, $3.40 CAN mini- 
mum. 
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The New Liquid Fuels Task was created in 1980 in Canada 
with the majority of funding provided in the last three fiscal years 
under the National Energy Program. This report describes accom- 
plishments of this Task in the fields of: studies on propane as a ve- 
hicle fuel, studies on compressed natural gas (CNG) and financing 
of the establishment of a Centre for Alternative Transportation 
Fuels, contract studies on coal liquefaction covering all major coal 
deposits, research on the application of hydrocracking technology 
to the co-processing of mixtures of coal and bitumen, studies on the 
production of fuels from biomass, for example, pressurized wood 
gasification, work on production, storage, distribution, safety and 
end uses of hydrogen, and contract studies on the development of 
the lithium/iron sulfide battery, including prototype evaluation, cell 
fabrication and the study of novel separator materials. A list of pub- 
lications and reports generated by the New Liquid Fuels perform- 
ers since 1980 is appended. 220 refs., 1 fig., 3 tabs. 


33758 (EO—4101987) Energy efficiency and technology 
key propositions. (Energy Options, Ottawa, Ontario 
(Canada)). 4 Oct 1987. 4p. (MICROLOG—88-00946; 
CONF-8710315—). Energy Options, PO Box 4518, Ottawa, 
Ont., Canada KiS 5B5; $N/C; MF CANMET. /TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

From Energy efficiency and ‘technology; Winnipeg, Canada 
(4 Oct 1987). 

This seminar addressed the problems of: the contribution of 
energy technology to improvements in end use and supply efficien- 
cies, a substainable environment, and a competitive economy; the 
constraints on such a contribution; and the management of the tech- 
nological means of expanding Canadian energy options. It was rec- 
ognized that technology can provide a diverse range of energy op- 
tions, and that improved techologies, both for the supply and use of 
energy, can contribute to environmental quality and to the competi- 
tiveness of Canada’s economy. Work on end use efficiency is every 
bit as important as work on new supply, and should have at least 
the same level of resources behind it. Canada needs to continue to 
develop a broad range of energy supply technologies, in order to 
be able to enjoy the advantages of multiple energy choice in an un- 
certain price environment. It was generally agreed that owing to 
the importance of efficiency in the supply and use of energy, and 
its linkage with such impotant considerations as industrial stategy, 
regional development and interprovincial trade, there is a strategic 
role for government, although its role should be subservient to 
market decisions. 


33759 (HQ—1985) IREQ Report of activity 1985. 
ydro-Quebec, Montreal (Canada)). 1985. S eeias = 

French). (MICROLOG—88-00911). Hydro-Quebec, Cen 

de diffusion, 75, boul. Dorchester ouest, 14e 

al, P.Q., Canada H2Z 1A4; $N/C; MF C ‘I /TID, 

Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report summarizes research activity at Hydro-Quebec 
over the year. Investigations have been carried out in the fields of 
power transmission, electrical energy conversion equipment and 
switch gear, electrical system analysis and engineering, and energy 
rene (including wind turbines and hydrogen). Marketing of 

research-related developments, and collaboration with universities, 
are also discussed. 


eines 


33760 (NP—8770196) Program of research and develop- 
ment on the utilization of Brazilian coal and on energy sys- 
ee en en ee ee 
Lange, F.; Mueller, R.; Napierala, M.; Rech, R.; Reimert, 
as Rhein, G. as ae Union AG., Muelheim an der 

uhr (Germany, F.R.); Lurgi G.m.b.H., "Frankfurt am Main 
(Connie. F.R.)). Mar 1986. 152p. NTIS (US Sales Only), 
PC A08/MF AO1. Order Number DE88770196/JAW. 

The efficient and economical exploitation of Brazil’s large 
fossil energy reserves is of great importance for the country’s future 
energy requirements. In particular, utilization of large coal reserves 
could lead to greater independence from oil imports. Germany has 
suitable experience in coal conversion technologies for both fixed- 
bed gasification and fluidized-bed combustion. The purpose of this 
study was to work out concepts for the adaptation of these proven 
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coal conversion technologies to handle Brazil's high ash content 
coals. The integration of coal conversion plant and power plant is 
feasible but the viability depends heavily on specific considerations, 
the sales price for electrical energy, and on economic forecasts. 
Technical and economical aspects of a hybrid gasification plant 
consisting of both fixed-bed and fluidized-bed systems were consid- 
ered, which aims for an increase of the coal fraction to be utilized 
in the gasification section. The results of the investigations showed 
the advantage of a hybrid plant compared to a plant only using the 
fixed-bed gasification system. In case of the hybrid system, both 
conceptions, the coal conversion plant with integrated power plant 
and the coal conversion plant with steam boiler and import of elec- 
tric energy, result in lower specific product cost. 


33761 (NRC—111984, PP. vp) Introduction [to tribo- 
logy]. Nov 1984. National Research Council of Canada, 
Ottawa, Ontario. (CE—01386; CONF-8411320—). 
From Economic losses due to friction and wear; Montreal, 
Canada (14 Nov 1984). 
introduction to tribology notes that the optimization of 
fiction, wear, and lubrication is an important part of achieving in- 
dustrial efficiency, hence energy savings, and that in spite of its im- 
portance tribology is often neglected. Research and development in 
this field is necessary for any plans for long term energy conserva- 
tion, as studies have shown significant energy/economic savings are 
possible if friction and wear losses are minimized. Canadian needs 
and activity in this area are outlined, notably with regard to the 
role of th Associate Committee on Tribology of the National Re- 
search Council. 7 refs. 


33762 (NRC—111984, pp 89-102) Federal Institute for 

Materials Research and Ti Berlin-Dahlem, 

Czicnos, H. (Bundesanstalt fur Sanat Berlin. 

Dahlem, Germany). Nov 1984. National Researc 

of Canada, Ottawa, Ontario. (CE—01386; CONF-8411320— 
From Economic losses due to friction and wear; Montreal, 

Canada (14 Nov 1984). 

e has been considerable interest in the topic which is 
now called tribology for a long time in the industrial history of 
Germany. One of the reasons for this interest is that Germany is 
poor in raw materials for technical components and systems subject 
to friction and wear. An overview about the present tribology re- 
search and development activities can be obtained in considering 
the scope and contents of a tribology research program which is 
currently running in West Germany. The research program which 
is sponsored by the German Ministry for Research and Technology 
is based on a study worked out in cooperation between industry, 
universities and research institutes. In this study a couple of re- 
search areas of high priority were suggested, notably suface treat- 
ment, manufacturing, and abrasive wear. During the course of the 
R & D program there has been an increasing emphasis on direct 
cooperation between research institutes, universities and industry. 
The main industrial R & D activity is in the area of machinery and 
machine elements, and applications to specific industries. Regarding 
the kinds of materials concerned, metal/metal pairings are the most 
widely investigated parts of the tribological system. Sliding wear 
and abrasion are the mechanisms most frequently considered. 9 
refs., 1 fig., 6 tabs. 


33763 (NRC—111984, pp 65-75) Status of tribology in 
the U.S. Part 2. Levinson, T.M. (U.S. Department of 
Energy, Washington, DC, USA). Nov 1984. National Re- 
‘Council of Canada, Ottawa, Ontario. (CE—01386; 
CONF-8411320—). 
From Economic losses due to friction and wear; Montreal, 
Canada (14 Nov 1984). 
paper describes the tribology research program of the 
US Department of Energy. Within the DOE, tribology is the pur- 
view of the Energy Conversion and Technologies Program, which 
has the mission to monitor and disseminate research applicable to 
energy conservation, and conduct research and exploratory devel- 
opment of conservation concepts. The tribology portion of this pro- 
gram is the largest such program in the U.S.A. outside of the De- 
fense Department, and is divided into two areas mechanisms and 
design. The first area has the objective to investigate friction, wear 
and lubrication, and the second area to assess research and develop- 
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ment needs and to design data retrieval systems. In a survey to de- 
velop a long range project plan, it was found that major tribologi- 
cal losses are in the transport sector, very little research is done in 
private industry, and virtually none of the tribology research spon- 
sored by government other than DOE is energy related. It was 
concluded that the transport sector needs the most attention. Spe- 
cific programs in the fields of surface modifications and coatings 
are outlined. 17 figs., 1 tab. 


33764 (NRC—111984, pp 55-63) Status of tribology in 
the U.S. Part 1. Peterson, M.B. (Wear Sciences Corp., 
Arnold, MD, USA). Nov 1984. National Research Council 
9 Canada, Ottawa, Ontario. (CE—01386; CONF-8411320— 


From Economic losses due to friction and wear; Montreal, 
Canada (14 Nov 1984). 
purpose of this paper is to describe current tribology re- 
search in the USA. Research programs are being conducted by aca- 
demic institutions, government and nonprofit organizations, and in- 
dustry. A number of publications, societies, and conferences are de- 
voted to the subject. In a DOE survey of projects of 1981-84, 650 
were government conducted; most work was for military objectives 
and was in the field of materials. Highlights of this work include 
friction and wear fundamentals, ceramics, oils and other lubricants, 
and coatings. Of the 650 projects mentioned, the 215 still current at 
time of publication are outlined; most of these fall into the category 
of the development of long-life, low-maintenance, failure-free ma- 
chinery. Typical of such programs are those to do with aircraft 
propulsion systems, where high maintenance costs are a problem. 
Other objectives of the overall tribology program are discussed and 
recommendations to the National Science Foundation on future re- 
search directions are given. 13 tabs. 


33765 (NSF—87-319) International science and technolo- 
gy data ~~ 1987. (National Science Foundation, Wash- 
ington, DC (USA). Div. of Science Resources Studies). Dec 
1987. 79p. National Science Foundation, Washington, 
20550;1; GPO Dep. Order Number T188900465/JAW. 

"This annual update report is being issued to provide a quick 
reference for quantitative information and international science and 
technology (S/T) resource indicators. To achieve this objective, 
summary charts and highlights comparing S/T data for the large R 
and D-performing countries are presented; related tabular data are 
provided opposite each chart. 


computing 
environment (1.C.E.) for research division. Chung, A.H.; 
McMahon, A.A.; Tulk, J.D. (Ontario Hydro Research Div., 
Toronto (Canada). 23 Nov 1987. ae (MICROLOG—388- 
Oe Ontario Hydro Research Division, Editorial Sec- 
tion, 800 aa on at. Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; CANMET, , Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

This report presents strategies and recommendations for a 
reference system architecture and implementation plan for an inte- 
grated computing environment at Ontario Hydro Research Divison. 
Such an environment is intended to enhance the capabilities of re- 
searchers and to facilitate the overall administrative effectiveness of 
the Division. Immediate implementation of the plan is recommend- 
ed such that a useful system is available within 2 years. The plan 
addresses five key areas: coordinated strategic planning, education, 
training and support, communications and shared facilities, generic 
engineering/scientific applications, and generic administrative sup- 
port applications. Significant value-added benefits are expected, as 
are benefits in the areas of cost avoidance and cost reduction. 2 
figs., 2 tabs. 


33767 (SAND—87-0749) Technology transfer, Sandia Na- 
tional Laboratories: Annual report, fiscal year 1987. (Sandia 
National Labs., Albuquerque, NM (USA)). Apr 1988. Con- 
tract AC04-76DP00789. 33p. NTIS, PC A03/MF AO0j;1. 
Order Number DE88009790/JAW. 

Sandia National Laboratories, a national security engineering 
and science laboratory, strives to make its new technology easily 
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accessible to US private industry, local and state governments, uni- 
versities, and other federal laboratories. This goal of extending 
technological advancements beyond our national defense priorities 
is consistent with the wider concept that our security is strength- 
ened by energy stability, economic competitiveness, environmental 

tion, and other areas that maintain our national vitality. In 
addition, the Technology Transfer Program selectively targets re- 
cipients of information and enhances information control aspects of 
national security. This report reflects examples of technology trans- 
fer from the past year and summarizes some of our activities and 
concerns. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 32184, 32271, 32284, 32303, 32304, 32305, 
32307, 32311, 32327, 32336, 32374, 32376, 32377, 34276, 34490, 34795, 34801 


33768 (AECL—8906) T: 
nuclear 


MacEwan, J.R.; Melvin, J.G. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
i 1985. 27p. (CONF-851037—). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88702210/JAW. 
From 3. international conference on nuclear technology 
— Madrid, — (14 Oct 1985). 
has developed a unique nuclear power system, the 
CANDU sen reactor. AECL - Research Company (AECL-RC) has 
played a key role in the CANDU program by supplying its tech- 
nology to the reactor’s designers, constructors and operators. This 
technology was transferred from our laboratories to our sister 
AECL companies and to domestic industries and utilities. As 
CANDUs were built overseas, AECL-RC made its technology 
available to foreign utilities and agencies. Recently the company 
has embarked on a new transfer program, commercial R and D for 
nuclear and non-nuclear customers. During the years of CANDU 
development, AECL-RC has acquired the skills and technology 
that are especially valuable to other countries embarking on their 
own nuclear programs. This report describes AECL-RC’s thirty 
years’ experience with the transfer of technology. 


33769 (CONF-870903—Vol.2-Absts., pp 10.1.16) Solar 
alternative to Western German nuclear power plants, Kalb, 
H.; Vogel, W. 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33770 (INIS-mf—11140) One year after Chernobyl - the 
world has (International Atomic Energy Agency, 
Vienna (Austria)). Jun 1987. 8p. i German). NTIS (US 
Sales Only), 02/MF . Order Number 
DE88701941/JAW. 

The importance of the Chernobyl accidents for the antiato- 
mic movement and nuclear power in Austria and other European 
countries is outlined. In the same number there several other very 
short contributions (without authors) whose content is indicated by 
the headings: The mentality of the proponents (of nuclear power). 
The callousness of the proponents. The feigned play of the atomic 
lobby shocks the Austrian public. West Germany on the march to 
an atomic state. First success against Wackersdorf (fuel reprocess- 
ing plant in West Germany). Temelin -the czechoslovakian Cherno- 
byl/Cattenom- on the Austrian border. 5 figs., 1 tab. (qui). 


33771 (NUREG—0750-Vol.27-No.1) Nuclear Regulatory 
Commission 


U ion and 
sources Management). Jan 1988. 44p. NTIS, PC A03/MF 
A01 - GPO;1; GPO Dep. Order Number T188900596/JAW. 

This report includes the issuance received during the speci- 

fied period from the Commission (CLI), the Atomic Safety and Li- 

censing Appeal Boards (ALAB), the Atomic Safety and Licensing 

Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 

= (DD), and the Denials of Petitions for Rulemaking 
PRM). 
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2907 Transport And Storage 
REFER ALSO TO CITATION(S) 32209 
2908 Waste Heat Utilization 


= ALSO TO CITATION(S) 33509, 33524, 33525, 33526, 33527, 33528, 


2910 Conservation 


REFER ALSO TO CITATION(S) 32190, 32466, 33723, 33724, 33725, 33796, 
33824, 34137, 34147 


33772 (CONF-870903—Vol.2-Absts., pp 10.1.02) Em- 
ployment effects of renewable energy systems in a community 
in north-west Germany. Steinberger-Willms, R.; West- 
— H. (Oldenburg Univ. (Germany, F.R.). Fachber- 
eich 8 ae Planungsgruppe Energie und Technik 
4 eth (Germany, F.R.)). 1987. NTIS (US 
Sales Only), PC A A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33773 (DOE/CE—0220) Energy Policy and Conservation 
Act (Public Law 94-163) as amended by the National Energy 
Conservation Policy Act (Public Law 95-619) and the Nation- 


ter D, Energy 
program for consumer products. (USDOE Assistant Secre- 
tary for Conservation and Renewable Energy, Washington, 
DC). [1988]. 23p. NTIS, PC A03/MF AO0l;1. Order 
Number DE88009231/JAW. 


management. 
ent of Energy, 
Mines and Resources, Ottawa, Ontario (Canada)). 1982. vp. 
(CE—01348). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The specific objectives of this study were: to review behav- 
ioral consumer energy research findings with a view to determining 
their implications for increasing the effectiveness of conservation 
policies and programs in Canada; to present these implications to 
consumer energy conservation policy-makers and program manag- 
ers in a manner that will assist them in assessing the modifications 
that might be made to improve existing programs; and to identify 
mechanisms or procedures which might be used to facilitate more 
effective planning and use of consumer energy research on an on- 
going, long-term basis. This report presents the major findings of 
the above objectives entirely in outline form, as if to serve as a 
handout to accompany a detailed presentation. 4 figs. 


33775 (EMR—1986) Federal Energy Management Pro- 
gram. A decade of achievement in review, $1.1 billion saved. 
Tae report, 1986. (Department of Energy, Mines and Re- 
sources, Ottawa, Ontario (Canada)). 1986. vp. (In French). 
(MICROLOG—88-01252). Federal Energy Management 
Programs (Canada), 580 Booth St., Ottawa, Ont., 
KIA 0E4; $N/C; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0GI1; $10 CAN. 

This report is a review of the activities of the Federal 
Energy Management Program (FEMP) over the period 1975-1976 
to 1985-1986, during which the Program included several initia- 
tives. The first of these was the Internal Energy Conservation Pro- 
gram established in 1976 which was responsible for implementing 
the federal govenment’s efforts toward its goal of achieving and 
maintaining a 10% reduction in energy consumption over the 10 
years. In 1981, three new initiatives provided capital funds to feder- 
al departments and agencies to undertake energy conservation and 
oil substitution projects. There has been a gradual decrease in 
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energy consumption by federal departments and agencies over the 
10 year period. In FY 1985-1986, federal energy consumption was 
28% lower than the level for FY 1975-1976. In 1986, a comprehen- 
sive evaluation study was carried out to determine the benefits of 
these programs. It concluded that the savings proclaimed by the In- 
ternal Energy Conservation Program were accurate, and that this 
program had successfully promoted energy conservation awareness 
in departments and agencies. 4 figs., 8 tabs. 


33776 (EMR—800624) Conservation energy - potential 
and practice in Canada. Armstong, G.T. (Department of 
Energy, Mines and Resources, Ottawa, Ontario (Canada)). 
24 Jun 1980. 34p. (CE—01234; CONF-8006285—). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

From Conservation energy seminar series; Regina, Canada 
(24 Jun 1980). 

As energy prices increase and as more is learned about the 
technology and overall costs and benefits of substituting conserva- 
tion (and renewable) energy for conventional energy, what may be 
termed conservation energy will become more widely used in 
Canada. As a result, conservation energy sources will significantly 
increase their share of the energy services market through the 
1980s. This paper concentrates on the sources of this energy serv- 
ices input, after reviewing the pattern of Canadian energy demands 
and some major aspects of conservation energy. From the review it 
is evident that there is great potential in Canada for the use of con- 
servation energy that does not entail cutting-back and that is com- 
petitive with conventional energy. Attempts have been made to 
quantify the costs of conservation energy and some results of this 
work are presented. Success in capitalizing on conservation energy 
opportunities will improve economic performance by efficiently re- 
ducing the proportion of expenditure outlays on conventional 
energy. There are also opportunities to improve Canadian capabili- 
ties in what may be termed the energy conservation industries. In 
developing these industries, there is a great need to design conser- 
vation and renewable energy technologies that operate efficiently in 
Canadian climatic conditions. 2 refs., 4 figs., 21 tabs. 


33777 (MSS—1985) Federal energy management 

gram. 8th annual report. (Calgary Univ., Alberta (Canada). 
Faculty of Management). 1985. 23p. (In English and 
French). (MICROLOG—88-00604). Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, Ont. Canada KiA 0OE4; S$N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

In 1975, the federal government initiated a course of action 
to reduce the use of energy by departments, agencies and Crown 
corporations. Achievement of the goal of maintaining annual 
energy consumption at a level at least 10% below that of 1975/6 
has been coordinated by the Federal Energy Management Program 
of Energy, Mines and Resources Canada. Projects and studies were 
implemented in all regions, from remote locations in the far North 
to the populous centres in the South. This report addresses the 
achievements of departments to the end of 1984-85. A reduction of 
2.4 per cent in total energy use, relative to 1983/84, was realized in 
1984-85, reducting the total cost of energy consumed by the federal 
government by $24 million, or 3.6%. The Federal Energy Manage- 
ment Program considers that there is potential to further reduce 
energy consumption by some $100 million a year. 


33778 (NP—8770128) Energy policy on the local level. 
Daepp, H. (Bundesamt fuer Energiewirtschaft, Bern (Swit- 
zerland)). 1986. 38p. (In German). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE88770128/JAW. 

This booklet is based on the study ‘Possibilities for an active 
energy policy on the local and cantonal level’ carried out within 
the National Fund Research Programme entitled: ‘Energy: socio- 
economic research on the area of consumption’ which was finalized 
in early 1985. This booklet ventures to extract some important find- 
ings from the comprehensive research material and to present them 
in a newly structured, more generally formulated form which uses 
various illustrating examples and brings the contents up to date. 
The idea is to provide the authorities, the administration but also 
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the people in general with suggestions for local approaches to 
energy policy. The intended side-effect is to the the energy experts 
of the Federal and Cantonal governments what the local govern- 
ments expect from them. 


33779 (NP—8770140) Feasibility of electric power con- 


report). (Inft 

Zurich (Switzerland)). a Jun 1987. 59p. (In German). 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE88770140/JAW. 

The report entitled ‘Electric power conservation’ was pub- 
lished in September 1986 within the frame of the national research 
program no. 44. The study which is known as the ‘Brunner report’ 
assumes the electric power conservation potential of Switzerland to 
be as high as 30% for the coming 15-30 years. The potential is ex- 
pected to be realizable without any losses as to comfort. The meas- 
ures proposed for the realization of this aim are found to be eco- 
nomic without exception. The possible solutions and ideas suggest- 
ed by the Brunner report are meant to be adopted and realized by 
the electric utilities. However, the electric power industry thinks it 
suitable to express the opinion in a critical comment. As possible 
energy conservation potentials are an essential factor in the deter- 
mination of future electric power demands they have to be evaluat- 
ed realistically. 


33780 pre tipat pp 31-36) pr pepo assessments 
as an aid to planning and management of energy comiervetion 
projects. Lumb, P.B. (Energy, Mines & Resources Canada, 
Ottawa, Ont.). Nov 1984. National Research Council of 
Canada, Ottawa, Ontario. (CE—01386; CONF-8411320—). 

From Economic losses due to friction and wear; Montreal, 
Canada os Nov 1984). 

This paper describes briefly the work carried out by the 

Office of Energy Research and Development (Canada) especially in 
the area of technology assessment. The particular value of this area 
is that it is part of a process that helps focus attention on the real- 
ization of the benefits of a particular program or project rather than 
only on the research and development component. This process 
helps to identify other factors that can hinder a project, their 
impact and the means to overcome them, if possible. As an illustra- 
tion of the importance of the process, the application of district 
heating to Tumbler Ridge, British Columbia, is discussed. In this 
case an economically attractive project was not implemented be- 
cause the time constraints on decision making and the sensitivity of 
initial investment costs were not considered. 3 figs. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 32181, 32185, 33718, 33726, 33731, 33790, 
33793, 33796, 33886, 34209 


33781 (CONF-870903— Vol. abe p 10.1.15) Photo- 
voltaic export markets of the U: ited’ States: 1 1981-1985 
Blanco, M.J. (Solar Trade Pilih cary San Francisco, CA 
(USA)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





33782 (EMR—111987E) Energy in Canada: a back- 
— paper. (Department of Energy, Mines and Re- 

ces, Ottawa, Ontario (Canada)). Nov 1987. 156p. (MI- 
CROLOG—88-01641). Energy, Mines and _ Resources 
Canada, Communications Branch, 580 Booth St., Ottawa, 
Ont., Canada K1A 0OE4; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This working paper has been prepared to present informa- 
tion on the energy situation of Canada, the contribution of energy 
to the national economy, the place of Canada in the international 
energy market, and an exposition of the possiblities of developing 
Canada’s energy resources. Related topics discussed in some detail 
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are energy and the environment, security of supply, Canadian own- 
ership of energy resources, research and development activities, 
government policy, and energy consumption patterns in comparison 
with other countries. Statistical data are presented in graphic and 
tabular formats. A discussion of overall pricing structures for 
energy in various sectors is presented in an appendix. This paper 
serves as a general reference work for those examining Canada’s 
energy prospects for the future. 40 figs., 50 tabs. 


33783 (EMR—111987F) Energy in Canada: a background 
paper. (Department of Energy, Mines and Resources, 
Ottawa, Ontario (Canada)). Nov 1987. 173p. (In French). 
(MICROLOG—88-01642). Ener Mines and Resources 
Canada, Communications Branc’ 580 Booth St., Ottawa, 
Ont., Canada KiA OEF4; $N/C; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This working paper has been prepared to present informa- 
tion on the energy situation of Canada, the contribution of energy 
to the national economy, the place of Canada in the international 
energy market, and an exposition of the possiblities of developing 
Canada’s energy resources. Related topics discussed in some detail 
are energy and the environment, security of supply, Canadian own- 
ership of energy resources, research and development activities, 
government policy, and energy consumption patterns in comparison 
with other countries. Statistical data are presented in graphic and 
tabular formats. A discussion of overall pricing structures for 
energy in various sectiors is presented in an appendix. This paper 
serves as a general reference work for those examining Canada’s 
energy prospects for the future. 40 figs., 50 tabs. 


i ). 

Div. of Energy Market Analysis and Statistics). May 1984. 

94p. (CE—01231). CANMET/TID, Energy, Mines and Re- 
5 


sources 5 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This document provides estimates for demand, supply, and 
price of energy, by type and by region, to the year 2000. These es- 
timates provide a quantitative framework for the Candian energy 
sector to be used for analytical purposes. The Energy Market Anal- 
ysis and Statistics Division of Energy, Mines and Resources Canada 
has used its Interfuel Substitution Demand (IFSD) Model to 
produce a set of three scenarios based upon differing hypotheses 
concerning the evolution of the international price of petroleum 
and conservation opportunities in the industrial and transportation 
sectors in Canada. These are chosen because they generate frame- 
works which are sufficiently different in areas of key policy consid- 
eration to provide useful analytical counterpoints. The three scenar- 
ios were developed based on variations on world oil prices and 
conservation opportunities in the industrial and transportation sec- 
tors. The lower world oil price scenario, which is the subject of 
most of the discussion in this document, assumes moderate real 
growth in world oil prices only after 1990. In the higher world oil 
price scenario, real growth is assumed from 1987 on at rates sub- 
stantially higher than the lower price scenario assumptions. Finally, 
in the high conservation scenario, which uses the lower world oil 
price assumption, the prospect of higher energy efficiency in the in- 
tia lh a iarat asad ecient 11 figs., 41 


33785 eee gee eee eee Interdepend- 
ent sectors energy tables: Energy system analysis (Italy). 
Bacci-Busi, M.T. (ENEA, Rome (italy). Apr 1987. 85 p. 
NTIS (US Sales Only), PC Order Number 
DE88753203/JAW. 

Effective studies of the evolution of national energy systems 
require the use of efficient data bases which allow the correlation 
of data originating from different sources and to different 
sectors. Using as a model, the 1975 E.E.C. Statistical Institute’s 
energy data base, which encompasses sectorial interdependencies, 
the creation of meaningful national (Italian) energy analyses are 
now being. made possible. 
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33786 (ENEA-RTI-STUDI-STRAT—87-5) Critical anal- 
ysis of energy forecasts for 1985. D'Angelo, E. (ENEA, 
Rome (Italy)). Jul 1987. 139p. (In Italian). NTIS (US Sales 
Only) PC A07/MF A0Ol. Order Number DE88753188/ 

The paper begins with an examination of the socio-econom- 
ic-technological relationships which influence energy demand. An 
assessment is then made of the accuracy of previous demand fore- 
casts with the aim of establishing guidelines for a more effective 
energy planning methodology. 


33787 (NP—8770139) Future energy supplies. Seifritz, 
W. (Schweizerischer Wissenschaftsrat, B Bern). 1985. 16p. (In 
German). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE88770139/JAW. 

The expertise intends to roughly sketch the basic trends and 
features of future energy supplies. An introductory discussion of 
present worldwide energy supplies reveals the lack of a substantial 
oil substitution, a stagnation concerning the implementation of coal 
upgrading technologies, and a stagnation of the growth of nuclear 
energy. Backstop-technologies and oil prices reciprocating will es- 
sentially determine the trend of the coming two decades. The ex- 
pertise concludes with a brief description of two thermodynamical- 
ly different energy strategies (KFA-Juelich/EIR Wuerenlingen) 
which with the help of nuclear energy intend to cover the highly 
entropic but dominant part of the heat market. 


33788 (ORNL/Sub—87-SA705) Test and exercise (T&E) 
planning manual for the Office of Energy Emergencies, US 
Department of Energy. (Sterling Hobe Corp., Washington, 
DC (USA)). Apr 1988. Contract AC05-840R21400. 85p. 
yy PC A05/MF AOl1. Order Number DE88009004/ 
AW. 

This report consists of two independent but related sections. 
The initial section (Chapter 1) discusses the goals and objectives of 
the US Department of Energy's Readiness Assurance Program, 
which is designed to maintain emergency response capability by the 
Office of Energy Emergencies. This chapter also presents an analy- 
sis of the laws, Executive Orders, and related documents which re- 
quire the Department of Energy to maintain such emergency re- 
sponse capabilities. The second part of the report (the remaining 
chapters) comprises a test and exercise planning manual, prepared 
for the Office of Energy Emergencies of DOE. The manual is di- 
vided into three sections, each represented by a chapter, concerning 
energy emergency exercises: the planning phase, the execution 
phase and the evaluation phase. Several appendices contain addi- 
tional information on these issues, including gaming. Detailed task 
requirements are presented for each phase, and included in these 
tasks are specifications for documents which need to be prepared 
for exercises, as well as personnel requirements. Also included are 
requirements for associated supplies and services, including commu- 
nications, security, transportation and others. 34 refs., 12 figs. 


33789 (QER—8705F) Energy consumption in Quebec: 
to 2006. Demonstration (Quebec Ministere 
de Y Energie et des Resources, Quebec (Canada)). May 1987. 
95p. (In French). (MICROLOG—87-04677). Hydro- 
Quebec, Centre de diffusion, 75, boul. Dorchester ouest, 14e 
etage, Montreal, P.Q., Canada H2Z 1A4; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 
Within the framework of the long term evolution of energy 
demand in this report analyzes and forecasts energy con- 
sumption for the period 1986-2006. This analysis has permitted sim- 
ulation of three socio-economic scenarios concerning two hypoth- 
eses of economic growth (weak and strong) and three hypotheses 
of international crude oil pricing (strong, intermediate, and limited 
increase). Starting from these basic hypotheses and detailed consid- 
erations concerning the socio-economic content and the Prices of 
each form of energy, the following results were obtained: in all 
three scenarios there is a renewal of the increase in overall energy 
demand, such increase being relatively modest (0.7 to 1.4%); in all 
three scenarios energy demand increases two to three times less 
rapidly than economic growth; comparing two scenarios, both 
having strong economic growth but one having high oil price in- 
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crease and the other low increase, it is noticed that total energy 
consumption in Quebec is not very sensitive to international oil 
pricing; in all three scenarios there is a continuing of the decrease 
in energy consumption per thousand dollars of production; residen- 
tial energy consumption is weakly linked to economic activity and 
oil pricing; in the industrial sector there is a lessening of the role of 
oil, and a relationship between energy demand and economic activi- 
ty; and in the transport sector there is a renewed increase in energy 
demand in all three scenarios, with petroleum retaining its domi- 
nance. 28 figs., 6 tabs. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 32204, 32209, 32271, 32284, 32367, 33489, 
33555, 33725, 33727, 33730, 33758, 33782, 33783, 33820, 34143, 34954 


33790 saggy mage har i British Columbia Minis- 
try of Energy, Mines & Petroleum Resources. Annual report, 
1986. (British Columbia Ministry of Energy, Mines and Pe- 
troleum Resources, Victoria (Canada)). Oct 1987. 13p. (MI- 
CROLOG—88-01354). British Columbia Méinistry of 
Energy, Mines and Petroleum Resources, Publications Dis- 
tribution, Parliament Buildings, Victoria, B.C., Canada V8V 
1X4; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 

It is the responsibility of the British Columbia Ministry of 
Energy, Mines and Petroleum Resources to ensure the orderly de- 
velopment of mineral and energy resources, protect the environ- 
ment, applies safety standards, collects revenue, formulate policies 
and advise government. This report covers the highlights of Minis- 
try operations and provides brief accounts of industry status and 
energy trends for the calendar year. Summaries and appropriate sta- 
tistics are given for four divisions: Energy, Resources, Mineral Re- 
sources, Petroleum Resources (including natural gas) and Finance 
and Administration (including royalties collection). 


33791 (BCUC—1986) British Columbia Utilities Commis- 
sion, Annual report, 1986. (British Columbia Utilities Com- 
mission (Canada)). 1986. 104p. (MICROLOG—88-01350). 
British Columbia Utilities Commission, 800 Smithe St., 4th 
Floor, Victoria, B.C., Canada V6Z 2E1; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The British Columbia Utilities Commission is a regulatory 
agency of the provincial Government and operate under, and ad- 
ministers the Utilities Commission Act. The Commission's primary 
responsibility is the regualtion of the energy utilities under its juris- 
diction so as to ensure that the rates charged by those utilities are 
not unjust or unreasonable, and that those utilities conduct their op- 
erations in a manner ensuring adequate and secure service to their 
customers. The Commission also has responsibility in the review 
and evaluation of any energy related projects designated by Cabinet 
as subject to Part 2 of the Act. The Commission's review and eval- 
uation involves public hearings, and normally requires a report and 
recommendations to the Lieutenant-Governor in Council. The 
Commission employs specialized professional engineers, account- 
ants, and economists who provide engineering, regulatory, finan- 
cial, and economic advice to the Commission. When so directed by 
the Commission, the staff assess applications, submissions and com- 
plaints made to the Commission. Applications are principally con- 


scneaio eens eneeiaaanenanaamnnaianetnanen 
report provides a review of Commission activities, including sum- 
maries of hearings and decisions, sales statistics, and a directory of 
utilities regulated by the commission. 


33792 (BNL—40779) Use of logistic regression in the 
New York State seatbelt use law study. Thode, H.C. Jr.; Bar- 
ancik, J.I. (Brookhaven National Lab., Upton, NY (USA); 
State Univ. of New York, Ston Brook ‘5A) Dept. of 
Community and Preventive Medicine), A: 1987. Contract 
AC02-76CH00016. 7p. (CONF 2708965. ). NTIS, PC 
A02;3; GPO Dep. Order Number DE88007664/JAW. 
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From Joint statistical meeting; San Francisco, CA, USA (16 
Aug 1987). 
= The objective of this study is to determine the pattern of 
fatal and nonfatal injuries before and after the law went into effect 
outcome and severity, including the patterns of cause and nature of 
anatomic injury and body regions injured, which may be related to 
increased usage of seat belts. 3 refs., 2 figs. 


33793 (EO—1111987) Energy: the international dimen- 
sion. Energy options: a Canadian dialogue. (Energy Options, 
Ottawa, Ontario (Canada)). 1 Nov 1987. 10p. (MICRO- 
LOG—88-00948; CONF-8711182—). Ener, tions, PO 
Box 4518, Ottawa, Ont., Canada K1S 5B5; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

From Energy: the international dimension; Halifax, Canada 
Cee 

This report is intended to summarize the information and 

advice generated by the participants at a seminar whose objective 
was to understand the possible shifts in US patterns of energy 
demand and supply and how Canadian exports of energy may be 
affected, to identify policy principles that should govern energy ex- 
ports, to define energy security and assess options for providing se- 
curity, and to review the relationship of foreign capital to develop- 
ment of Canadian energy resources. The seminar was attended by 
participants representing a broad cross-section of energy interests. 
The direction of the seminar was influenced by questions and con- 
cerns raised by participants regarding the energy aspects of the pro- 
posed bilateral trade agreement between Canada and the U.S.A.. 


33794 (MU/FAS—031979) Impact on 
ator purchases of energy consumption 
sale. Anderson, C.D.; Claxton, J.D. (Mani 

nipeg (Canada). Faculty of Administrative Studies). Mar 
1979. 175p. (CE—01220). CANMET/TID, Energy, Mines 

Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada Ki1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This document reports on the results of an experimental 
study designed to test the effect of energy consumption labelling, 
and of the degree of sales-force emphasis on energy consuption as- 
pects, on consumer purchases of refrigerators in Canada. This re- 
search pursued the objectives of trying to understand the decision 
process used by consumers in buying appliances, and to assess the 
initial impact of the ENERGUIDE labelling program with a view 
to provide guidance for its future development or extension. Re- 
sults show a clear potential for worthwhile energy savings via shifts 
in consumer refrigerator choices. To date (1979), relatively few 
buyers considered energy consumption an important criterion in 
such a purchase. Retail salespeople, on whom consumers depend 
for refrigerator information, do not normally discuss energy infor- 
mation with customers; however, they did show interest in using a 
sales aid that would help compare operating costs of various 
models. Most customers either did not see or did not understand 
the ENERGUIDE labels, indicating a potential benefit from 
achieving greater consumer awareness of the importance of energy 
consumption in appliances and of redesigned energy labelling. Edu- 
cation of retail salespeople towards energy awareness seems to be 
the policy intiative with the greatest potential impact. 29 refs., 5 
figs., 8 tabs. 


appliance energy 

experiment. Anderson, C.D.; Hutton, R.B. (Mani- 

Winnipeg (Canada). Faculty of Administrative 

niv., CO (USA). Coll. of Business Ad- 

aasceicihy Sep 1980. vp. (CE—01169). CANMET/TID, 

Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 

CAN minimum. 

A field experiment was set up to examine the relative impact 

(on consumers’ appliance purchase decisions) of mandated energy 

pert sete ren tna a acannon thee a 
costs. Five different label formats were tested on refrigerator-freez 
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sponses were associated with a life cycle cost component disclosure 
format. The dollar per year format, as used on refrigerators in the 
USA, ranked second in effectiveness. The index format, as used on 
air conditioners in the USA, and total life cycle cost formats were 
quite ineffective. The kilowatt hour disclosure format, as used in 
Canada’s ENERGUIDE program, was by far the most effective of 
all the appliance energy labels tested. These results imply that the 
current format for Canada’s refrigerator and freezer ENERGUIDE 
labels should be revised. The objectives of the program are more 
likely to be achieved if one of the following actions is taken to 
revise persent lable formats: a matrix of cost data is added and/or 
dollar costs (per year) are used to replace kWh (per month) as the 
unit of disclosure, or the format of the refrigerator-freezer label as 
used in the USA is adopted. In addition, efforts to educate appli- 
ance buyers on the concept of life cycle cost would help achieve 
the objectives of the ENERGUIDE program. Maintaining the 
status quo appears to be inadvisable based on the results of the 
present research study. Includes annotated bibliography on life- 
cycle costing. 10 refs., 8 figs., 16 tabs. 


33796 (OME—1987) Ontario Ministry of Energy annual 
report, 1986/1987. (Ontario Medical a. Toronto 
(Canada). Task ag on Hazards Associated with Ionizing 
Radiation). 1987. 36p. (In English and French). (MICRO- 
LOG—88-01643). Oenaso Ministry of Energy, Communica- 
tions Services Group, 62 Wellesley St., West, Main Floor, 


Toronto, Ont., Canada M7A 2B7; $N/C; MF CANMET/ 
555 Booth St., 


TID, Energy, Mines and Resources Canada, 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

The Ontario Ministry of Energy is responsible for devising 
policies and implementing programs to keep Canada’s largest 
energy consuming market attuned to energy markets and abreast of 
energy developments. The Ministry has four broad objectives: to 
ensure an adequate, reasonably priced energy supply, one that has 


services and technologies, and to advise the provincial government 
on energy policy issues. This report highlights the year’s activities 
of the Ministry and provides some insight into how it may influ- 
ence the future Ontario energy picture. The report covers the 
Ministry's three divisions: Policy and Planning, divided into Oil and 
Gas, Electricity, Economics and Forecasts, and Finance, Rates and 
Utilization; Programs and Technolgy, divided into Consumer and 
Buildings Conservation, Industrial Efficiency, Alternative Energy 
Development, and Energy Technology Development; and Commu- 
nications and Management Services. 


/ 
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REFER ALSO TO CITATION(S) 32176, 32177, 32178, 32179, 32180, 32181, 
32182, 32183, 32184, 32185, 32186, 32186, 32188, 32194, 32204, 32204, 32209, 
32225, 32252, 33473, 33731, 33752, 33756, 33757, 33760, 33790, 33791, 33856 


33797 (EMR— Discussion paper on liquid fuel 
options. (Department of Energy, Mines and Resources, 
Ottawa, Ontario (Canada)). 1980. 27p. (CE—01204), 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Liquid fuels are of prime importance to Canada because of 
their convenience and necessity and also because they are not pro- 
duced in sufficient quantity. Examination of alternative options is 
therefore necessary. This report outlines the current liquid fuel situ- 
ation in Canada and options to be considered for the future. These 
include changing the refining and use of fuels from current sources, 
for example, increasing domestic use of propane and shifting from 
gasoline to diesel fuel, and developing new sources of liquid fuels, 
for example, synthetic fuels, hydrogen, and alcohol. The possible 
contributions of the various options to overall fuel requirements are 
estimated for the year 1990. Market barriers and technical barriers 
to these developments are summarized. 2 figs., 1 tab. 
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33798 (EMR—EP802F) Discussion paper on liquid fuel 
options. t of Energy, Mines and Resources, 
Ottawa, Ontario (Canada)). 1980, "32p. (in French). (CE— 
01205). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Liquid fuels are of prime importance to Canada because of 
their convenience and necessity, and also because they are not pro- 
duced in sufficient quantity. Examination of alternative options is 
therefore necessary. This report outlines the current liquid fuel situ- 
ation in Canada and options to be considered for the future. These 
include changing the refining and use of fuels from current sources, 
for example, increasing domestic use of propane and shifting from 
gasoline to diesel fuel, and developing new sources of liquid fuels, 
for example, synthetic fuels, hydrogen, and alcohol. The possible 
contributions of the various options to overall fuel requirements are 
estimated for the year 1990. Market barriers and technical barriers 
to these developments are summarized. 2 figs., 1 tab. 


33799 (ME—1987) Nova Scotia oil and gas report, 1987. 
(Department of Mines and Energy. Nova Scotia (Canada)). 
1987. 44p. (MICROLOG—88-01015). Nova Scotia Dept. of 
Mines and Energy, aoe Howe Bidg., PO Box 1087, Hali- 
fax, N.S., Canada B3J 2X1; $N/C; MF CANMET/TID, 
Energy, "Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report describes the current oil and gas resources and 
corresponding exploration and development activities. Government 
resource management, exploration agreement, and royalty policies 
are outlined. An appendix, gives directories of onshore and offshore 
wells. Includes cua 


33800 (NP—8770137) 1986 annual report of the Associa- 
tion of the Austrian Petroleum Industries. (Fachverband der 
Erdoelindustrie Oesterreichs, Vienna (Austria)). 1986. 37p. 
(In German). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88770137/JAW. 

The report informs about the drilling activities, the extrac- 
tion and processing of oil, petroleum consumption, and the associa- 
tion activities. The tables annexed reveal the major data of the Aus- 


Ceo Oe Eee © Eee S 
market and business assessment. Stevenson, G.G.; 
ge National Lab., TN (USA)). hae 1988. 
. NTIS, PC A09/MF 
A01;1. Order Number DE880089 /IAW. 

Our objectives are to evaluate the potential financial success 
of an unsubsidized, private sector coal briquetting venture in Paki- 
stan, based on financial competitiveness in market niches, market 
size, and consumer acceptance; to examine private sector interest 
and potential business arrangements; to examine potential effects of 
government policies on such an undertaking; and to make recom- 
mendations to the private sector, USAID, and the Government of 
Pakistan on further work. Our results show that coal briquettes po- 
tentially can compete against firewood in some markets, particular- 
ly in certain urban areas of Punjab and most urban markets of the 
NWFP. Salt Range or Makerwal coal would be used for these bri- 
quettes. Coal briquettes will also compete against charcoal and ker- 
osene in many areas of Pakistan. The most promising briquette is a 
coal/biomass mixture not requiring carbonization. A limited oppor- 
tunity may also exist for a carbonized briquette using Makerwal 
coal. Smoky briquettes for space heating also are competitive in 
certain areas, but market size is limiting. The total penetrable resi- 
dential market for coal briquettes in the Punjab and NWFP of 
440,000 to 545,000 tonnes of briquettes per year replacing firewood 
is sufficiently large to support one or more plants of 50,000 tonnes 
per year. Charcoal, kerosene, and commercial uses of briquettes 
could add to this market. 9 refs., 20 figs., 39 tabs. 
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33802 (RCA—BCX256) Impact of heavy fuel oil and nat- 
ural gas prices on the value of biomass delivered to British 
Columbia pulp mills. Robinson, G. (Robinson Consulting 
and Associates Ltd., Victoria, British Columbia (Canada)). 
1984. 24p. (CE—01400). CANMET/TID, Energy, Mines 
and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The outlook for world oil prices to the year 2000 is for rela- 
tively modest real growth. This outlook has significant implications 
for the future price paths in British Columbia of heavy fuel oil used 
by coastal pulp mills, natural gas used by interior pulp mills, and 
energy-equivalent value of wood wastes in each region. The long 
term price forecast of heavy fuel oil indicates very little real 
growth. As well as the world oil prices outlook, the price forecast 
asssumes a shrinking industry demand for this product. Given that 
the industry has already selected and implemented the most cost- 
effective energy conservation and fuel conversion measures, the 
modest increase in heavy fuel oil prices would imply that few addi- 
tional “off-oil” investments would be justified. With regard to 
waste wood utilization, one would not expect a significant increase 
from present levels. That is, the rationale for investing in expanded 
wood waste utilization capability should be based on considerations 
other than a rapidly escalating heavy fuel oil price. The price of 
natural gas to interior mills is forecast to escalate significantly from 
current levels. The forecaster assumes the implementation of the 
provincial government wholesale gas pricing policy according to 
the announced schedule. This schedule would move the provincial 
average wholesale price to 65% of the Vancouver refinery gate 
price by 1990. Price increases of this magnitude will encourage in- 
terior mills to switch away from natural gas by implementing 
energy conservation measures and subsituting wood wastes or coal. 
9 refs., 7 tabs. 


2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 33756, 33757, 33769, 33797, 33798 
2960 Electric Power 


REFER ALSO TO CITATION(S) 32184, pod 32861, 33469, 33479, 33779, 
33791, 33830, 33833, 33871, 33888, 34877, 3492: 


33803 (APUB—E87100) Alberta Power Limited, Edmon- 
ton Power, and TransAlta Utilities Corporation. A joint appli- 
cation for the Board to adjust the price. (Alberta Public Util- 
ities Board, Edmonton (Canada)). 18 Dec 1987. 224p. (CE— 

01479). Public Utilities Board for the Province of Alberta, 
10055-106th St., 11th Floor, Edmonton, Alta., Canada T5J 
2Y2; $N/C. 

This report of a hearing sts out findings and orders related 
to the adjustment of the price or pricing formula in respect of each 
consumer group at which electric energy was sold to the Electric 
Energy Marketing Agency (Alberta) in 1986. Issues related to the 
components of the total electric utility cost, as recorded by each of 
the three utilities participating in the hearing, were addressed. Also 
discussed were the issues related to methods employed by the utili- 
ties in the functionalization of costs to upstream and downstream, 
the issues related to the classification and allocation of the upstream 
costs to demand and energy, and the issues realted to the determi- 
nation of total demand and allocation of demand costs to the three 
consumer goups considered. A summary is made of the directions 
to the three utilities for future filings. 1 tab. 


33804 (CONF-870903—Vol.1-Absts., pp 3.2.09) System- 
examinations of wind power plants. Dams, M.; 


atic energy 
Hauber, W. (Forschungsstelle fuer Ener, giewirtschaft, 
Muenchen (Germany, F.R.)). 1987. NTIS (us's Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33805 (DOE/BP—904) 1987 Pacific Northwest loads and 
resources (whitebook): Technical appendix. (USDOE Bonne- 
ville Power Administration, Portland, OR. Div. of Power 
Resources ae Dec 1987. 655p. NTIS, PC A99;3; 
GPO Dep. Order Number DE88007378/JAW. 

The BPA Pacific Northwest Loads and Resources Study es- 
tablishes long-term planning criteria to assure its customers an ade- 
quate, cost-effective, and environmentally sound supply of electrici- 
ty. This document provides utility-specific information and techni- 
cal details that BPA follows in determining the amount of firm sur- 
plus energy and capacity in the Pacific Northwest. This document 
should be used in conjunction with the 1987 Pacific Northwest 
Loads and Resources Study, Executive Summary, published De- 
cember 1987. 


33806 (DOE/EIA—0226(88/01)) Electric power monthly, 
January 1988. (USDOE Ener; ergy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 20 Apr 1988. 53p. NTIS, PC A03/MF 
A01;1. Order Number DE88009295/JAW. 

During January 1988, total US net generation was 237,586 
gigawatthours, 7 percent above the level reported for the same 
period last year. One reason for this high level of generation during 
January 1988 is cooler than normal temperatures (5 percent) across 
most of the Nation, which resulted in a stronger demand for elec- 
tricity. Only three Census divisions reported lower levels of elec- 
tricity generation during January 1988, compared with January 
1987. They were the New England, Pacific Contiguous and Non- 
contiguous Divisions. 


33807 (DOE/EIA—0226(88/02)) Electric power monthly, 
February 1988. (USDOE Energy Information Administra- 
tion, Washington, DC. Office ofc Coal, Nuclear, Electric and 
Alternate Fuels). 16 May 1988. 48p. NTIS, PC A03/MF 
A01 - GPO;1. Order Number DE88010699/JAW. 

The purpose of this publication is to provide timely informa- 
tion on US electric utilities’ net generation, fuel consumption, fuel 
stocks, capacity of new plants, fuel receipts, fuel costs, electricity 
sales, and retail prices of electricity. A description of the survey 
design and methodology can be found in the Technical Notes of 
the Electric Power Quarterly and the Electric Power Annual. 


33808 (DOE/EIA—0455(86)) Historical plant costs and 
annual production expenses for selected electric plants, 1986. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Coal, Nuclear, Electric and Alternate Fuels). 
27 May 1988. 299p. NTIS, PC A13/MF A0Ol - GPO;1. 
Order Number DE88011309/JAW. 

Historical Plant Cost and Annual Production Expenses for 
Selected Electric Plants 1986 is prepared by the Electric Power Di- 
vision; Office of Coal, Nuclear, Electric and Alternate Fuels 
(CNEAF); Energy Information Administration (EIA). The data 
presented in Historical Plant Cost and Annual Production Expenses 
for Selected Electric Plants are designed to provide information to 
the electric utility industry, educational institutions, Federal, State 
and local governments, and the general public. This report is an 
annual publication presenting data in text, table, and graphic form 
on selected hydroelectric, fossil-fuel steam, gas-turbine, and nuclear 
steam electric plants in commercial operation in the United States. 
5 figs., 20 tabs. 


33809 (EPRI—8009768) Roles of electricity: Production 
of chemicals. Burwell, C.C.; Reister, D.B. (Oak Ridge Gase- 
ous Diffusion Plant, TN (USA)). Jun 1987. Contract AC0S5- 
760R00033. 16p. NTIS, PC A03/MF AOl1 - Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303;1. Order 
Number DE88009768/JAW. 

This brochure is one of a services covering historical and 
contemporary studies of electrification and its basis in technology 
change. This booklet reviews recent trends in the use and cost of 
fuels and electricity and summarizes the use of electricity in the 
production of organic chemicals and synthetic materials, inorganic 
chemicals, agricultural chemicals. It also briefly discusses energy 
trends, process heating services, new applications for mechanical 
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energy, electric technologies, electrochemical synthesis, and chemi- 
cal recycling. 42 refs., 5 figs., 2 tabs. (DWL) 


33810 (EPRI-EM—5703-Vol.1) Commercial end-use data 

handbook: COMMEND market profiles and pa- 
rameters: Volume 1, COMMEND market profiles and model 
structure. McMenamin, J.S.; Rohmund, I. (Regional Eco- 
nomic Research, San Diego, CA (USA)). Apr 1988. 83p. ;1; 
GPO Dep. Order Number T188009893/JAW. 

COMMEND, the EPRI commercial-sector end use-planning 
system, has been distributed to about 100 utilities for forecasting 
and marketing planning. The program is distributed with ten re- 
gional data bases and a variety of supporting documentation. Al- 
though the regional data sets are often used as a starting point, 
most utilities decide to customize the input data to reflect their own 
market research results and the particular economic circumstances 
of their own service territory. As a result of these efforts, experi- 
ence in commercial market research and model use has increased 
dramatically. New data development approaches have been at- 
tempted, and refinements in analysis techniques have been imple- 
mented. This handbook expands and updates the COMMEND do- 
cumentaion to incorporate the new approaches and methods. It 
provides a detailed guide for end-use data development in the com- 
mercial sector. Volume 1 provides a review of the COMMEND 
framework for organizing and analyzing market data and for fore- 
casting future energy-use patterns. The framework is illustrated 
with representative results. Volume 2 provides detailed discussions 
of anaylsis concepts, data sources, and data development tech- 
niques. 48 figs. 


33811 bagi a oe Selected papers on demand-side 

1987: Proceedings. Wells, P.N.; Kirksey, 

W.E. eemale Cl Communica tion Services, Inc., Columbus, 

OH (USA); Battelle Columbus Div., OH H (USA). Apr 1988. 

569p. (CONF-8504334—; CONF-8511330—). Research Re- 

ports Center, Box 50490, Palo Alto, CA 94303;3; GPO Dep. 
Order Number T188009224/JAW. 

From Seminar on the marketing perspective of demand-side 
management; Scottsdale, AZ, USA (10 Apr 1985). 

Twenty papers drawn from two EPRI conferences and from 
recent EPRI and utility research explore the applicability of 
demand-side management to utilities and their customers. The con- 
tent covers a broad range of topics, including marketing programs, 
forecasting issues, and novel approaches to program planning and 
implementation. 


33812 (EPRI-EM—5766-Vol.1) DSM [demand-side man- 
agement] residential customer acceptance: Volume 1, Plan- 
ning insights: Final report. Davis, T.D.; Van Liere, K.D.; 
Kirksey, W.E. (Synergic Resources Corp. kL, Bala-Cynwyd, 
PA (USA); Heberlein-Baumgartner Research Services, 
Madison, WI (USA); Battelle Columbus Div., OH (USA)). 
Apr 1988. 21lp. Research Reports Center, Box 50490, Palo 
ae Ca 94303;1; GPO Dep. Order Number T188009442/ 

A major area of importance within demand-side management 
(DSM) involves customer acceptance of these programs. DSM Res- 
idential Customer Acceptance details the conceptual model used to 
design the Residential Customer Data Base as well as the relation- 
ship between different characteristics of the DSM programs and 
participation levels. The characteristics of the DSM programs ex- 
amined included: utility, customers, region and program-specific de- 
tails. Correlation and regression analysis of the survey responses in- 
dicated that program marketing characteristics are generally more 
important predictors of program participation than utility or cus- 
tomer characteristics. 6 figs., 28 tabs. 


33813 (EPRI-P—5839-Final) Bridging the gap between 
intuition and analysis in the decision process: A guidebook to 
para-analytic techniques, Final May 1988. Shaw, 
R.W., Jr.; Goldberg, N.; Goldberg, T. (Arete —_ 
Group, Rockville, MD (USA)). May 1988. 258p. Researc’ 
Reports Center, Box 50490, Palo Alto, CA 94303;1. Order 
Number T188010646/JAW. 

This guidebook aims to bring a utility perspective to the ex- 
tensive literature on decision making, leadership, group dynamics, 
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communication, and creative problem solving. The Guidebook 
begins with an introduction to para-analytics and an overview of 
group process and dynamics. The remainder of the volume is divid- 
ed into three sections. The first section addresses techniques for ob- 
taining new data and resources and includes chapters on informa- 
tion gathering techniques (questionnaires, interviews, focus group 
interviews, environmental scanning) and on multiple perspectives 
analysis. The second section focuses on developing new or alterna- 
tive perspectives through the use of scenario planning, inquiry sys- 
tems (dialectrical inquiry, devil’s advocacy, strategic assumptions 
analysis), creativity enhancement, brainstorming, and synectics. The 
final section describes techniques for establishing effective group 
process and includes chapters on leadership and decision making, 
conflict management, consensus building and communication skills. 
The discussion of each technique is organized into seven sections: 
description, applications, strengths and weaknesses, usage guide- 
lines, example of use, associated tools, and references. 9 refs., 37 
figs. 


33814 (NEB-SS—EH387) National Energy Board rea- 
sons for decision in the matter of an application under the 
National Energy Board Act of Hydro-Quebec for exports to 
the New England utilities. (National Energy Board, Ottawa, 
Ontario (Canada)). Feb 1988. 53p. (In English and French). 
(CE—01247). National Energy Board, Trebla Bldg., 473 
Albert St., Ottawa, Ont., Canada K1A 0E5; $N/C. 

In 1985 Hydro-Quebec applied for a licence to export 70 
terawatt hours of firm energy to New England for 10 to 14 years 
beginning in 1990. The application was denied because Hydro- 
Quebec had not provided sufficient evidence to demonstrate that 
the electricity it proposed to export was surplus to Canadian re- 
quirements, and that the export price was not less than the price to 
Canadians for equivalent service. In 1987 Hydro-Quebec again ap- 
plied and filed additional information in the form of letters offering 
neighbouring Canadian utilities the electricity proposed for export. 
Only Churchill Falls (Labrador) Corporation objected to the pro- 
posed export contending that it was not surplus to Canadian re- 
quirements because the Island of Newfoundland did have unsatis- 
fied needs during the period of the proposed export and in any 
event some of the exports could be used to displace thermal genera- 
tion on the Island. The National Energy Board found that the 
energy proposed to be exported was surplus to reasonably foreseea- 
ble Canadian requirements and the price to be charged satisfied 
price tests. The Board stated that it was not persuaded that 
Newfoundland’s need for energy was one that Hydro-Quebec 
should be required to supply before being allowed to export. The 
Board also found that the energy proposed to be exported had been 
offered to neighbouring Canadian utilities on the same terms and 
conditions, including price, as those in the export arrangement. No 
Canadian utility had availed itself of this offer and the Board deter- 
mined that the export would not take place at a price lower than 
that available to Canadians for a comparable service. 1 fig., 7 tabs. 


33815 (NEB-SS—EH487) National Energy Board rea- 
sons for decision in the matter of an application under the 
National Energy Board act of Hydro-Quebec for exports to 
Vermont joint owners. (National Energy Board, Ottawa, On- 
tario (Canada)). Feb 1988. 1lp. (In English and French). 
(CE—01246). National Energy Board, Trebla Bidg., 473 
—— St., Ottawa, Ont., Canada K1A O0E5; $N/C. 
Hydro-Quebec’s application dated 29 June 1987 and amend- 
ed 28 October 1987 is for a licence to export 50 MW of power and 
438 GWh of energy per year to Vermont Joint Owners for the 
period from 1 March 1988 to 31 October 1990. Hydro-Quebec al- 
ready holds and Order authorizing it to export 50 MW of power 
and 400 GWh of energy per year to the same American customer 
pursuant to an existing contract. That order expires on 29 February 
1988 and, since the annual amount of energy provided for under 
the contract exceeds the amount for which export can be author- 
ized by order, Hydro-Quebec applied to the National Energy 
Board for a licence instead of an order. Accordingly, the Board 
was obliged to hold a public hearing. After examining Hydro- 
Quebec's evidence, the Board is satisfied that the Applicant has 
complied with the criteria stipulated in section 83 of the National 
Energy Board Act. The evidence produced demonstrated that the 
energy proposed for export is surplus to the reasonably foreseeable 
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requirements for use in Canada and that the export price is just and 
reasonable in relation to the public interest. For these reasons, The 
Board issued a licence authorizing the export of firm power and 
energy for a period ending on 31 October 1990. The quantities of 
power and energy and the price shall be defined in the contract be- 
tween Hydro-Quebec and Vermont Joint Owners, signed 23 Febru- 
ary 1987. 1 tab, 


33816 (NP—8010873) Public Utility Commissioner selec- 
tion and electric utilities’ cost of capital: Part 1, The overall 
cost of capital: Final report for 1986/87 SOMED Project. 
Thistle, P.D.; Mishra, B.; McLeod, R.W. (Alabama Univ., 

Birmingham (USA); McNeese State Univ., Lake Charles, 
LA (USA)). Sep 1987. 30p. School of Mines and rey 
Development, Box 6282, The University of Alabama, T 
caloosa, AL 35486; GPO Dep. Order Number T188010873/ 
JAW. 

Utilities in states with elected Public Utility Commissioners 
(PUC)'s may face a higher cost of capital. The objective of this 
project is to determine if the direct election of PUC’s has any effect 
on electric utilities cost of capital. The first part of the project is an 
analysis of the overall cost of capital of electric utilities. We use a 
book-value-weighted average of the costs of short and long term 
debt and common and preferred equity for 1982. A random coeffi- 
cient regression model is used to analyze the effects of political and 
financial variables on the overall cost of capital. We find that direct 
election of the PUC has no effect on this measure of the overall 
cost of capital. This analysis is presented in Part 1 of the report. 
The second part of the project is an analysis of electric utility bond 
ratings for the period 1979-1983. Bond ratings are widely used to 
assess the quality of bonds, and are viewed as reflecting the degree 
of credit and default risk. An N-chotomous probit model is used to 
analyze the effects of political and financial variables on bond rat- 
ings. We find that direct election of the PUC has a significant nega- 
tive effect on electric utilities bond ratings. This analysis is present- 
ed in Part 2 of the report. 


33817 (NP—8770134) Effect of the maintenance on the 
running costs of power stations. Curtius, F. (Technische 
Hochschule Aachen (Germany, F.R.). Fakultaet fuer Elek- 
trotechnik). 17 Dec 1985. 129p. (In German). NTIS (US 
Sales Only), PC A07. Order Number DE88770134/JAW. 

In the context of this work, the question is to be answered 
for different power station systems, how the energy costs of the 
power station system differ with different maintenance plans. The 
basis of the different maintenance plans should be different methods 
of maintenance cycles for the individual power station units, on the 
other hand. After an explanation of the problem, one starts with an 
analysis of the German power station system with regard to mainte- 
nance planning. Then there is an analysis of the maintenance plan- 
ning task and its description by a mathematical model. Chapter 3 is 
concerned with possible methods of maintenance planning. One 
starts with a description of present practice in maintenance plan- 
ning in the energy supply undertakings. Well-known computer- 
aided processes and systems are then analysed. Finally, a process 
developed in the context of this work is introduced, which supplies 
economically optimum maintenance plans for the models derived in 
Chapter 2. Chapter 4 is finally concerned with answering the ques- 
tions on which this work is based. 


33818 (ORNL/TM—10497) Public dred in the US elec- 
tric utility industry: Regulatory issues and ive finan- 
cial indicators across ownership types. Hills, L.J. (Oak Ridge 
National Lab., TN (USA)). Jan 1988. Contract ACO05- 
840R21400. 165p. NTIS, PC A08/MF A01;1; GPO Dep. 
Order Number 1E88007869/JAW. 

By ownership type, the US electric utility industry consists 
of (1) investor-owned utilities, (2) rural electric cooperatives (distri- 
bution and power supply cooperatives), (3) Federal power projects 
(the Tennessee Valley Authority and five Federal power marketing 
agencies with their supply sources), and (4) state/municipal systems 
(state projects, county projects, public utility districts, municipally 
owned electric systems, and joint action agencies). In 1984, public 
power--defined as the latter three ownership types--accounted for 
23.4 percent of total generating capacity and 24.0 percent of total 
end-use sales in the industry. The average price of end-use electrici- 
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ty across all customer classes obtained by investor-owned utilities in 
1984 was 6.53 cents per kilowatt-hour (kWh), while the corre- 
sponding price for publicly owned systems was 5.28 cents/kWh. A 
number of operating and regulatory/legislative characteristics ac- 
count for this difference in average price. The focus of this report 
is on regulatory/legislative differences. 39 refs., 4 figs., 29 tabs. 


33819 (PB—88-151287/XAB) Dehumidification in 33-kV 
sub-stations. Edwards, J.P. (Electricity Council Research 
Centre, Ca urst (UK)). Sep 1987. 45p. (ECRC/M— 
2162). NTIS, PC E05/MF E05. 

A series of measurements were conducted in six 33-kV sub- 
stations to test the effectiveness of dehumidifiers. The aim of the 
tests was to find a low-energy solution to the problems of dampness 
and condensation in substations. Three systems were monitored. 
One was conventional heating, one was humidistat-controlled heat- 
ing in a weatherstripped substation and the last was a humidistat- 
controlled dehumidifier in a weatherstripped station. Two examples 
of each were used, one reflecting a sheltered site, the other an ex- 


posed site. Relative humidity, temperatures, and energy were re- 
corded. 


33820 The regulatory challenge facing the electric indus- 
try today. Hesse, M.O. (Federal Energy Regulatory Com- 
mission, Washington, DC (US)). pp 5-7 of Proceedings of 
the American power conference: Volume 49. Chicago, IL; 
Illinois Institute of Technology (1987). (CONF-870415—). 

From 49. annual American power conference; Chicago, IL, 
USA (27 Apr 1987). 

These are very exciting times for the electric utility industry. 
The industry is already in a state of transition and it may be chang- 
ing more quickly and more fundamentally in the next several years 
that at any other time. Regulation must also change to keep pace 
with an evolving electric industry and changing economic realities. 
All regulation won't go away. But it can become a more flexible 
framework for an industry in transition. Various people agree that 
regulatory changes are needed for the electric industry. Before they 
decide what changes may be needed, they first have to have some 
idea of how the ideal industry should operate--a set of goals they 
want to reach and a set of principles to follow to help get us there. 
It is these goals and principles, and how they. might implement 
those principles, that the author focuses on. First, though she brief- 
ly outline the trends and problems in the industry which they at the 
FERC see. 
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REFER ALSO TO CITATION(S) 32178, 32179, 32182, 32185, 32468, 33716, 
33789, 33807 


33821 (DOE/EIA—0214(86)) State energy data 


ashington, 
Energy Markets and End Use). 29 Apr 1988. 465p. NTIS, 
PC A20/MF AO0l;1; GPO Dep. Order Number 
DE88009907/JAW. 

Estimates of annual energy consumption at the State and na- 
tional levels by major economic sector and by principal energy 
type for 1960 through 1986 are presented. Included in the report 
are: documentation describing how the estimates were made for 
each energy source; sources of all input data; and a summary of 
changes from April 1987. 


33822 (DRC—TS59e) Urban energy in Fiji: a survey of 
Suva’s household, industrial, and commercial sectors. Siwati- 
bau, S. (International Development Research Centre, 
Ottawa, Ontario (Canada)). 1987. 72p. (MICROLOG—88- 
00955). International Development Research Centre, 60 
oor St., P.O. Box 8500, Ottawa, Ont., Canada K1G 3H9; 


In many developing countries, energy planning and energy 
policy formulation are needed, to develop strategies for substitutin 
inported oil with local energy sources. Before such a process can 
begin, the sources and uses of energy must be known. A survey 
was undertaken to determine energy-use patterns in Suva, capital 
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city of Fiji. Most households in Suva rely on kerosene for their 
cooking-fuel needs. As income declines, however, reliance of fire- 
wood increases. Shrinking supplies for freely available firewood 
have forced many poorer households to search for other less desira- 
ble fuels, such as residues from timber mills. Thus, efforts by the 
government have been directed to such measures as tree farms and 
the introduction of safer, fuel-efficient kerosene stoves. Gasoline for 
private cars accounts for 38% of total energy consumption by 
households in Suva. Energy (largely in the form of imported petro- 
leum) could be saved through increased use of the public transport 
system combined with a public education program. Suva’s industri- 
al sector uses 96% of its energy for production purposes. Most of 
this energy comes from coal. Appreciable savings are possible 
through fuel substitution (notably in boilers), more efficient use of 
steam and hot water, and improved lighting and refrigeration. Elec- 
tricity is used in 15 of 17 end-use categories in Suva’s commercial 
establishments. Air-conditioning represents the largest single end- 
use, followed by refrigeration and cooking. Liquefied petroleum 
gas, kerosene, and wood are also used for cooking by many estab- 
lishments. Energy savings are possible in air-conditioning, refrigera- 
tion, cooking, water heating, and lighting. 9 refs., 19 figs., 28 tabs. 





33823 Ce SP A Oe eae wie 


Quebec. (Quebec Ministere de l’Energie et des Resources, 
Quebec (Canada)). Hydro Quebec! 1987. 24p. oe French). (MICRO- 
LOG—87-04772). H tre de diffusion, 75, 


boul. Dorchester eae, Sion eeu P.Q., Canada 
H2Z 1A4; $N/C; MF C. /TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $10 CAN. 

This report presents an overview of the energy sector in 
Quebec: energy demand in total, by form and by sector; energy 
prices; investments in the energy sector (including energy conserva- 
tion); and government policy. Also included is a report on public 
lands and their use, and an outline of a reform of the cadastral 
system. 1 fig., 3 tabs. 
33824 of eae Some -semceatos tab corgewan 
patterns in Canadian households. Summary report. McDou- 
gall, G.H.G.; Ritchie, J.R.B.; Claxton, J.D. (Wilfrid Laurier 
Univ., Waterloo, Ontario (Canada); Calgary Univ., Alberta 


(Canada); Simcoe Energy Systems Lid., Ontar- 
io (Canada)). 1978. 35p. eed French). ( 1164). 
CANMET/TID, Energy, Mines and Resources Canada, 55 


Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

To examine the consumer behavior sector of energy demand 
patterns in Canada, this report undertook to identify major group- 
ings of households based on energy consumption profiles and 
energy values, to relate these groupings to situational and demo- 
graphic factors, and to initiate a comparative analysis of the recep- 
tivity of the major groupings to alternative energy conservation 
policy proposals. Data were collected from household surveys and 
energy suppliers. Householders were asked about their attitudes to 
energy conservation and energy policy, and profiles of energy con- 
sumption patterns of typical households were identified. To aid in 
evaluating the research, households were classified according to 
their levels of in-home energy consumption and automobile gaso- 
line consumption. The findings indicated a range of lifestyles highly 
interrelated in terms of levels of energy consumption, ownership of 
energy-consuming products, knowledge and concern for energy 
issues, willingness to cut back energy consumption, and preferences 
for alternative conservation policies. The study has shown that 
most consumers are not very aware of the energy problem, do not 
see conservation as a serious need, and are unlikely to accept major 
policy interventions that result in major changes in energy supplies 
and current lifestyles. A number of recommendations are made as 
to policies, and their possible impact, to conserve household 
energy. 8 refs. 11 tabs. 






29 ENERGY PLANNING AND POLICY 
2000 UnceiwenGanal Geerece Att Gadtur Giaiiteiion 





2990 Unconventional Sources And Power Generation 


ALSO TO CITATION(S) 32426, 32484, 32637, 32641, 32643, 32645, 

}2646, 32 12694, 32699, 32721, 32757, 32794, 32801, 33200, 33433, 33441, 

33442, 33453, 33752, 33756, 33757, 33769, 33781, 33797, 33798, 33802, 33900, 
33901, 34060, 34928, 34935, 34935 


33825 Se cceeiaeeheed 1-Absts., Pp 1.IR.01) Status 
and future aspects of photovoltaics. Day, J.F. III. (Stra 
Unlimited, Mountain View, CA (USA)). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33826 (CONF-870903—Vol.1-Absts., pp 2.11.06) Tech- 
nical trend on saving energy systems including solar thermal 
energy storage in Nippon. Terada, Akira. (Ashi Inst. of 
Tech. (Japan). Chemical Lab.). 1987. NTIS S Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33827 (CONF-870903—Vol.1-Absts., pp 3.W2.03) Euro- 
pean windpark projects. Piepers, G.G. 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33828 (CONF-870903—Vol.1-Absts., pp 
Today's most economical application models for 
Pedersen, B.M. (Danmarks Tekniske Hoejskole, Lyngby). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33829 (CONF-870903—Vol.1-Absts., pp 3.W3.03) Pro- 
duction costs of WECS with respect to series production. 
Lindley, D. 1987. NTIS (US Sales Only), PC A23. Order 
Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33830 (CONF-870903—Vol.1-Absts., pp 3.3.02) Autono- 
mous decentral electrical power supply system. Cramer, G.; 
Gadhe, R. (SMA System-, Mess- und Anlagentechnik - Re- 
oo G.m.b.H., Niestetal (Germany, F.R.)). 1987. 
S (US Sales ‘Only), PC A23. Order Number 
DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33831 (CONF-870903—Vol.1-Absts., pp 3.3.03) Study of 
wind/hydrogen energy for Wallin, T. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Heating and Ventila- 
tion). 1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33832 (CONF-870903—Vol.1-Absts., pp 3.3.07) Aspects 
to be considered when wind 


generation illustrated by pro 
Grom, G.J.; Maier, W. (Gas- und Elektrizitaetswerke Wil- 
helmshaven G.m.b.H. (GEW) (Germany, F.R.); Fichtner, 
Beratende Ingenieure fuer Energie- und Waermewirtschaft 
G.m.b.H. und Co. K.G., Stuttgart (Germany, F.R.)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33833 (CONF-870903—Vol.1-Absts., pp 3.3.08) Eco- 
nomic assessment of a small wind turbine for isolated commu- 
nities. Saluja, G.S. (Robert Gordon’s Inst. of Tech., Aber- 
deen (UK). School of Surveying). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33834 (CONF-870903—Vol.1-Absts., pp 3.3.09) Compar- 
ative technoeconomics of wind electric converters (WECs) ex- 
isting in India. Kaudinya, J. 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


$3835 (CONF-870903—Vol.2-Absts., pp 6.W4.01) Fi- 
nancing of solar energy projects. Esbensen, T. (Planum Inter- 
national Ltd., Guendauene (Denmark)). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33836 (CONF-870903—Vol.2-Absts., pp 6.6. et Strate- 
gies of solar energy ts and applications in develop- 
ing countries. Date Datta, R.L. promo Solar Energy Socie- 
ty, Thana (India)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33837 (CONF-870903—Vol.2-Absts., pp 6.6.03) Use of 
solar energy in Tanzania. Uiso, F.F. (CAMARTEC, Arusha 
(Tanzania)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33838 (CONF-870903—Vol.2-Absts., pp 6.6.04) Oppor- 
tunities for renewable energy development and trade in the 
Pacific Rim and China. Lawrence, V.; Ceci, R. (Pan Pacific 
Energy Development Corp., Sacramento, CA (USA)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33839 (CONF-870903—Vol.2-Absts., pp 6.6.05) Trends 
in consumer education in developing countries: The case of 
conservation and renewables in Jordan. Andrews, C.J. (Me- 
ridian Corp., Falls Church, VA (USA)). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33840 (CONF-870903—Vol.2-Absts., pp 6.6.06) Promo- 

tion of solar energy in Taiwan, R.O.C. . Kang Kuoyu; Yang 

Chienyuh; Han Kwongwing. (Energy Committee, 

(Taiwan); Tamkang Univ., Taipei (Taiwan). 1987. Was 

cw Sales Only), PC A99. Order Number DE88770197/ 
From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33841 (CONF-870903—Vol.2-Absts., pp 6.6.07) Why 
solar energy has failed to make a significant t contribution to 

caine the ondten sidieniaict the dovlerite ciaaatan tatol 
Rehman, M. (Pakistan Council of Scientific and Industrial 


Research, Lahore. Solar Energy Project). 1987. NTIS (US 

Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Cua (13 Sep 1987). 
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33842 (CONF-870903—Vol.2-Absts., pp 6.6.08) Solar 
energy comprehensive utilization system. Liao Shaobao. 
(Academia Sinica, Beijing (China). Inst. of Electrical Engi- 
neering). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33843 (CONF-870903—Vol.2-Absis., pp 6.6.09) Solar 
powered video system for village training and production. 
Arafa, S.; Zwibel, H. (New Mexico State Univ., Las Cruces 
(USA). Solar Energy Inst.). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33844 (CONF-870903—Vol.2-Absts., pp 6.6.10) Solar 
energy (SE) applications in Mali. Sylla, L.; Keita, L.; Huehn, 
H.G. 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 6.6.11) Solar 
village Daxing, Peoples Republic of China. Schreck, H.; Hill- 
mann, G.; Nagel, J. (Institut fuer Bau-, Umwelt- und Solar- 
technik G.mbH, Berlin (Germany, FR). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33846 (CONF-870903—Vol.2-Absts., pp 6.6.12) Standa- 
lone passive/solar powered communities as a viable alterna- 
tive to overpopulation and in-migration in major Third World 
cities. Schoen, R.; Chohfi, R. (California Univ., Los Ange- 
les (USA). School of Architecture and Urban Planning; 
RSA Architects, Inc., Woodland Hills, CA (USA)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. Ma 

From International Solar Energy Society ifiternational con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33847 (CONF-870903—Vol.2-Absts., pp 6.6.13) State of 
art for solar energy utilization in India. Goel, R.C.; Srivas- 
tava, G.S.; Khan, A.M. (Madan Mohan Malaviya Engineer- 
ing Coll., Gorakhpur (india)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33848 (CONF-870903—Vol.2-Absts., pp 6.6.14) Rural 
energy systems in Nigeria. oe N.L; Onyebuchi, E. (An- 
ambra State Univ. of Techno Enugu (Nigeria). oa 
of Environmental Sciences; Moxitoba Provincial Dept. of 
Environment, Workplace Safety and Health, Winnipeg 
(Canada)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33849 (CONF-870903—Vol.2-Absts., pp 6.6.16) Review 
of solar energy activities in Nigeria. Ngoka, N.I. (Anambra 
State Univ. iv. oF aie Heo Enugu (Nigeria); Solar Energy 
Society of Nigeria, Enu; 1987. NTIS (US Sales Only), 
PC A99. Order Number sg 770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33850 (CONF-870903—Vol.2-Absts., pp 6.7.01) Over- 
view on the development of solar energy utilization in China. 
Li Jin . 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33851 (CONF-870903—Vol.2-Absts., 6.7.02) Solar 
energy - social cost benefit analysis in dev countries, 
Swarup, A.; Sharma, J.; Chadha, C.S. (M.P. Energy Devel- 
opment Corp. Ltd., Bhopal (India)). 1987. NTIS us Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33852 SE aa ah team 2-Absts., pp 6.7.03) Har- 
nessing solar energy in Sultanate of Oman. Jagadeesh, A. 
(Society of achipes for the People, Nellore (India)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33853 (CONF-870903—Vol.2-Absts., pp 6.7.04) 10th 
year of the exploitation of solar in Y Grabo- 
vac, J. (Gradevinski Inst., Split (Yugoslavia)). 1987. NTIS 
ete Sales Only), PC A99. Order Number DE88770197/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33854 (CONF-870903—Vol.2-Absts., pp 6.7.05) Solar 
energy potential and utilization in rural areas of Pakistan. 
Gazdar, M.N. 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33855 (CONF-870903—Vol.2-Absts., pp 6.7.06) One 
tional and non-conventional energy sources in developed and 
developing countries - its importance in Syria. Elani, U. 
(Aleppo Univ. craee Dept. of Physics). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33856 (CONF-870903—Vol.2-Absts., pp 6.7.07) Utiliza- 
tion of renewable energy in developing countries. Chaturvedi, 
P. (Indian Association for the Advancement of Science, 
New Delhi). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33857 (CONF-870903—Vol.2-Absts., pp 6.7.09) Possible 
utilization of solar energy in Saudi Arabia. Al-Fariss, T.F.; 
Al-Mutaz, LS. (Riyadh Univ. (Saudi Arabia). Chemical En- 
gineering t.). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33858 (CONF-870903—Vol.2-Absts., pp 6.7.10) Renew- 
able energy supply to rural Mexico, year 2000. Martinez, M. 
(Universidad Nacional Autonoma de Mexico, Temixco. 
Lab. de Energia Solar). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33859 (CONF-870903—Vol.2-Absts., pp 6.7.11) ao 
tion of Seen tae at systems for desert - 
in Egy “Cama, M.G. 
of Engineering). 1987. NTIS (US Sales 
oe OCA A39. Order Number DE88770197/JAW. 
Pee International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33860 (CONF- See oo Dee 2-Absts., pp 6.7.12) Survey 
of recent developments on energy utilization 
China. Li Shensheng ™ (Beijin ing Teacher Coll Coll. (China). 
of Physics). 1987. N NTIS (US Sales Only), PC A99. 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
33861 (CONF-870903—Vol.2-Absts., pp 6.7.13) Poten- 
tial for renewable energy applications in Southern Africa. 

tassen, G. (Development Bank of Southern Africa, Sand- 

ton). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


ee (CONF-870903—Vol.2-Absts., pp 6.7.14) Techno- 
economic standing of solar application technologies. Suri, 
R.K.; Al-Homoud, A.A.; Maheshwari, G.P.; Al-Marafi, 
AA. (Kuwait Inst. of Scientific Research, Kuwait; Kuwait 
Univ., Safat. Energy ). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33863 (CONF-870903—Vol.2-Absts., pp 6.7.15) Role of 
solar energy in Pacific Island rural electrification pro- 
grammes. Wade, H.A. (UN Pacific Energy Development 
Programme, Suva (Fiji)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33864 (CONF-870903—Vol.2-Absts., pp 6.7.16) Wind 
and solar energy resources assessment, Sri Lanka. Meel, J. 
van; Fernando, K.S.; Cherry, N.; Wieringa, J. 1987. NTIS 
(US Sales Only), PC A99. Order Number DE88770197/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
33865 (CONF-870903—Vol.2-Absts., pp 6.8.08) Solar 
thermal research at Industrial T Research 

h Inst., Chutung (Taiwan). Thermal Energy 

Lab.). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33866 (CONF-870903—Vol.2-Absts., pp 6.8.15) Present 
situation of solar energy applications in Lebanon. 1987. NTIS 
ee Sales Only), PC. PC A99. Order Number DE88770197/ 


role International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp or Some 
candies in harnessing renewable energy sources for power 
in India. Rao, K.S. (Bharat Heavy Electricals 
Ltd., Hyderabad fia). Non-Conventional Energy 
Sources). 71987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33868 (CONF-870903—Vol.2-Absts., pp 6.9.02) Egyp- 
tian-German activities in renewable energies (National Re- 
search Center/Egyptian Electricity Authority). Scharl, G. 
(ITW-Ingenieurberatung G.m.b.H., Iserlohn (Germany, 
F.R.)). 1987. NTIS S Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33869 (CONF-870903—Vol.2-Absts., pp 8.3.16) Design 
tool for the site layout of solar communities. Shaviv, E. (Ari- 
zona State Univ., Tempe (USA). School of Architecture). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33870 (CONF-870903—Vol.2-Absts., pp 10.1.04) Com- 
solar thermal electric and industrial 


mercializing process heat 
projects: United States market LaPorta, C. (R 
and C En i Cabin John, MD (USA). Analysis 


Review and Critique Div.). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33871 (CONF-870903—Vol.2-Absts., pp 10.1.05) On the 
rapidly improving cost effectiveness of solar thermal electric 
systems. Kaneff, S. (Australian National Univ., Canberra. 
t. of Engineering Physics). 1987. NTIS (US Sales 
y), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33872 (CONF-870903—Vol.2-Absts., pp 10.1.07) Argu- 
SE ion of renew- 
able energy sources. Imre, L. (Budapesti Mueszaki Egyetem 
(Hungary)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33873 (CONF-870903—Vol.2-Absts., pp 10.1.08) State 
of the governmental support in ISES-member countries. 
L.; Gyurcsovics, L.; Kun-Gazda, L.; Toemoery, T. (Inter- 
national Solar Energy Society, Budapest (Hungary)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33874 (CONF-870903—V ol.2-Absts., pp 10.1.13) 
Market development for photovoltaics. Hill, R.; Pearsall, 
N.M. (Newcastle upon Tyne Polytechnic (UK). Newcastle 
Photovoltaics Applications Centre). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33875 (CONF-870903—Vol.2-Absts., pp 10.1.14) Appro- 
priate PV systems in rural southern Africa. Holmes, R.H. 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33876 (CSG—091980) Sportive data for active thermal 
and photovoltaic systems. Final report. (Can-Serve Group 
Ltd., Willowdale, Ontario (Canada); S Engineering 
Ltd., Toronto, Ontario (Canada)). Nov 1980. 35p. (CE 
01189). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3. 40 CAN minimum. 

The purpose of this document was to record the most impor- 
tant inputs to the planning process of a five year R&D program, to 
be carried out by the solar energy project of the National Research 
Council of Canada. Active solar thermal and photovoltaic applica- 
tions/systems were reviewed. For each application/system and 
technology area, a budget was estimated and, specific activities, pri- 
orities, and time frames were established and recorded. Estimates 
and assumptions were made to project the improvement in cost-ef- 
fectiveness of active solar thermal systems. The year of commercial 
readiness was estimated and indicated. The R&D expenditure was 
plotted and the gap (if any) was indicated between the end of the 5- 
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year program and the year of commercial readiness; further R&D 
spending was projected to carry the particular application/system 
to commercial readiness. 8 figs., 4 tabs. 


33877 (EMR/EP—811F) New and renewable energies: 
Canada’s experience and capacities. The Canadian paper pre- 
sented at the United Nations Conference on New and Renew- 
able Energy Sources. (Department of Energy, Mines and Re- 
sources, Ottawa, Ontario (Canada)). 1981. 32p. (In French). 
(CE—01283; CONF-810802—). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 
From Conference on new and renewable energy sources; 
Nairobi, aoa (io 7 1981). 
first part of this document describes, for each energy 
source, a resources that exist in Canada, the present and forecast 
levels of exploitation, research and development activity, Canadian 
industrial capacity, and available Canadian expertise. The new and 
renewable energy forms that have the greatest importance, and 
consequently those of which Canada has particular experience, are 
biomass, hydroelectricity, wind and solar energy, oil sands, and 
heavy oil. The nature of the Canadian physical and economic envi- 
ronment has also constrained the development of knowledge and 
expertise in key areas such as policy, planning, resource identifica- 
tion and evaluation, transport and transmission, systems engineer- 
ing, and low-temperature studies. The second part of this document 
discusses the application of new and renewable energy technology 
to developing countries, with emphasis on Canada’s possible contri- 
bution. Certain technological aspects and their applications are dis- 
closed, as well as the social, economic and institutional repercus- 
sions On energy policy and planning. The report insists on the fact 
that any development of energy resources has to be part of an inte- 
grated energy plan applied within the framework of the overall 
economic, industrial, political, and social objectives of the country 
in question. Cooperation between developing countries that have 
similar environments and needs is considered as being often mutual- 
ly advantageous. 


33878 (GQ/DGE—061978) French literature summary in 
the field of renewable energy. (Gouvernement du 
(Canada). Direction Generale de l'Energie). Jun 1978. 31p. 
(In French). (CE—01242). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; .$0.34CAN per page, $3.40 CAN mini- 
mum. 

This bibliography includes literature in French in the field of 
renewable energy. It was compiled from different bibliographic lists 
and not from the documents themselves. Some references are anno- 
tated. Main subject headings are: renewable energy in general, solar 
energy, storage, heat pumps, biomass, wind energy, wave energy, 
and geothermal energy. 


33879 (IMR—011983) Implementation planning for wood 
energy in Prince Edward Island. Final report. Brown, C.K.; 
Wells, A.B. (Institute of Man and Resources, Ottawa, On- 
tario (Canada)). Jan 1983. 67p. (CE—01318). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

An analysis of current, available information, relative to a 
Prince Edward Island wood energy industry, suggests that the 
forest resource has the capacity to provide the equivalent of over 
90% of energy used for all hot water, space heat and process heat 
needs in the combined residential, commercial and industrial sectors 
in 1978. To achieve this level of wood utilization would require the 
participation of approximately two-thirds of the present woodlot 
owners in future wood harvesting activity based on a biomass har- 
vest which can recover up to twice as much of the available re- 
source as compared to present conventional harvesting techinques. 
The forest resource would also be capable of supplying, simulta- 
neously, 25 million board feet per year of lumber, an increase of 
over 50% from the current level. Other forest products, including 
lumber, pulp, Christmas trees and maple syrup, will compete with 
energy uses. Competition from agricultural crops may also develop 
in some soil types. For reasons of price, quality, markets and spe- 
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cies, energy is presently competitive with many of these alterna- 
tives. In some instances, the use of wood for energy will comple- 
ment rather than compete with the alternatives. Other than in the 
residential sector, there is very little use of firewood or other types 
of wood fuel. To provide energy needs in other sectors will require 
the development of confidence and familiarity with harvesting, 
processing and use aspects of biomass harvesting of the forest re- 
source. Progress towards a wood energy industry will require con- 
tinued research, development, demonstration and implementation 
effort in those sectors where use is presently insignificant. A 
project to develop a detailed implementation program is proposed. 
86 refs., 3 tabs. 


33880 (INIS-mf—11636, pp ae Solar energy - its 
ae to the 


; Nitsch, J. (Deutsche poate und Ver- 

"fuer Luft- und Raumfahrt e.V. (DFVLR), 
Stuttgart (Germany, ~~ 1987. (In German). NTIS (US 
Sales Only), PC 12/MF AOl. Order Number 
DE88752478/JAW. (CONF-8609335--). 

From AGF congress on Chernobyl and the future of energy 
supply in the Federal Republic of Germany; Bonn, F.R. Germany 
(17 Sep 1986). 

Forms in which solar energy appears include radiation, envi- 
ronmental heat, wind and water power and biomass. Only water 
power among these has established itself in the energy economy. 
The possibilities of using solar energy in Germany, the secondary 
energy sources from solar energy, providing heat and the propor- 
tion of electricity generated from biomass and wind are shown. A 
balance of electricity from solar cells or solar techniques follows. 


33881 (MA—121980) An assessment of the economic im- 
pacts of a wood fuel industry in P.E.I. Beale, B.; Haites, E.; 
Love, P. (Middleton Associates, Toronto, Ontario 
(Canada)). Dec 1980. 87p. (CE—01190). CANMET/TID, 

ergy, Mines and Resources 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This study attempts to assess the economic effects of a feasi- 
ble wood fuels industry on Prince Edward Island, notably what 
impact such an industry could have in creating employment oppor- 
tunities, developing new sources of taxable revenue for the prov- 
ince, contributing to greater energy self reliance, and offering con- 
sumers a less expensive energy option. Data were assembled froma 
variety of sources and a computer model was used to develop pro 
forma income statements for representative firms in each compo- 
nent of the system. Overall, the conclusions of this study indicate 
that an expanded program of using wood as a fuel could have a 
substantial effect on the Island’s energy budget, permitting a greater 
degree of energy self-sufficiency. A wood fuels industry could be 
established which will be financially viable, offer over 350 man- 
years of new employment opportunities and provide a source of 
non transportation energy at prices highly competitive to conven- 
tional fuel oil. The net economic impacts of the industry will be fa- 
vourable, generating in the order of $4.2 million in new revenue to 
the federal and provincial governments. It should be emphasized 
that this study represents only one aspect of the knowledge neces- 
sary to actualize the use of wood fuel at the levels assumed. The 
feasibility of harvesting wood at the scale forecast for 1990 must be 
determined. Additional industrial opportunities from the manufac- 
ture of wood burning equipment on the Island need to be assessed, 
as well as the role of provincial policy in developing the wood fuel 
opportunity. 22 refs., 5 figs., 31 tabs. 


33882 (NA—ENFOR081984) Domestic fuelwood con- 
sumption in Newfoundland. Final report. (Northland Associ- 
ates Ltd., St. John’s, Newfoundland (Canada)). Aug 1984. 
100p. (CE—01317). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

The objectives of this study were to investigate the current 
and future demands for domestic fuelwood for the island of New- 
foundland, with special emphasis on the Avalon Peninsula, to inter- 
view foresters to gain additional insight into fuelwood supply and 
demand in each forest management unit, to identify and interview 
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commercial fuelwood retailers on the island, and to assess the fuel- 
wood drain on the Avalon Peninsula. A total of 6,713 households 
were surveyed. Based on the results of this survey, it is estimated 
that there were 65,451 wood burning households on the island of 
Newfoundland in 1983, consuming an estimated fuelwood volume 
of 820,004 m*. Forty percent of wood burning respondents heated 
their homes entirely with wood. Among the respondents who re- 
ported burning wood at their residences, the single most common 
type of equipment used was the wood burning stove. Seventy-seven 
percent of the fuelwood consumed was cut by the householder, and 
5-10% purchased fuelwood from commercial retailers. While the 
demand for fuelwood appears to be levelling off, the number of 
wood burning households and the volume of fuelwood consumed 
were both substantially higher in 1983 than in 1978. This has given 
rise to a concern that the forest resource, partially on the Avalon 
Pennisula, may undergo some damage as a result of fuelwood cut- 
ting. However, for the remainder of the island, the resource ap- 
pears capable of supplying fuelwood demand, particularly if pro- 
posed management plans directed at this activity are adopted. 5 
refs., 1 fig. 22 tabs. 


33883 (NRC/E—121980) Towards a solar energy R&D 
program plan, December 1, 1980. (National Research Coun- 
cil of Canada, Ottawa, Ontario. Div. of Energy). 1 Dec 
1980. 93p. (CE—01191). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

In this report, a Canadian solar energy R&D five-year plan 
was developed from an applications/systems point of view. Of par- 
ticular importance is the approach that was used to assess priorities 
among all applications/systems (A/S) examined in the exercise. 
This approach resulted in a quantitative estimate of the contribution 
to the program objective from each A/S and, having specified 
EF NS BRS SEL SETI DORN D ae ae 
The R&D plan was used on these priproty assessments and other 
factors. From an A/S point of view, the current eatin, current and 
projected cost, and opportunities for improvement were examined 
and are summarized in this report. R&D activities required to bring 
each A/S to the commercialization stage were outlined. The over- 
all objective for the solar R&D program was taken to be to in- 
crease the contribution to Canada’s energy needs from direct solar 
sources based on a Canadian solar industry. The contribution to the 
energy objective attributable to the R&D program was quantified 
by means of a solar development scenario of Canada 1980-2000. 
Priority assessments for each A/S were based on the ratio of the 
contribution to the energy objective to the cost of the proposed 
R&D activities. An R&D program plan was then developed based 
on the activities specified in the planning matrix and the priority 
assessment. The plan outlined in this report has strong emphasis on 
space heating and on domestic water heating. It includes an initia- 
tive to examine solar lighting in more detail, and also includes 
R&D activities for district heating, swimming pool heating, process 
water heating, air heating for preheating, agricultural applications, 
and passive cooling. The plan also outlines R&D activities which 
are common to many applications/systems. | figs., 34 tabs. 


33884 (SS/MC—11941980) Long-term outlook for direct 
use of solar energy in Canada. (Supply and Services Canada, 
Ottawa, Ontario. Bureau of Management Consulting). 11 
Apr 1980. 154p. (CE—01235). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 

Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report attempts to assess the long-term potential and to 
explore the possible development of those technologies that derive 
energy directly from solar radiation, which includes solar heating 
and solar-electric conversion (thermal and photovoltaic). The 
framework for this long-term assessment has three main features: an 
economic evaluation criterion, an economic evaluation viewpoint, 
and conventional energy price and demand projections. Within this 
framework, several solar technologies are evaluated and two solar 
heating market development scenarios are elaborated. It is conclud- 
ed that Canadian solar energy policy should continue to emphasize 
solar heating rather than solar-electric generation . The potential 
for solar heating first and foremost relies on whether the cost re- 
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duction and performance improvements projected here are 
achieved. It is also concluded that large-scale solar electric technol- 
ogies for producing grid electricty will not be competitive with 
conventional alternatives in the foreseeable future, and that the 
non-grid photovoltataic uses in Canada are very small from a na- 
tional energy supply perspective but that photovoltaic industry de- 
velopment in Canada could well be successful, primarily serving a 
large export market. 13 figs., 69 tabs. 


a solar a 
costs, benefits, and role of gov 
ment. (Toronto Univ., Ontario t. of Political 


Canada 
Economy). May 1977. 239p. aie (Canada| CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report critically examines the cost, benefits and role of 
government in implementing a solar energy technology in Canada. 
Three Canadian studies on the cost of solar energy to the user are 
described, using a base-case set of assumptions for ease of compari- 
son. Realistic estimates are developed of the initial capital cost and 
comparative lifetime costs of solar and conventionals. Sensitivity 
analysis is used to discuss the implications inherent with the uncer- 
tainty associated with the specifications in the models. Examination 
is made of the problem of an auxiliary power source and the inter- 
face with the electric utilities. The quantifiable economic benefits 
and the more qualitative benefits of solar energy are also discussed. 
Results are presented of a Canada-wide consumer survey testing 
the public's attitudes and knowledge of solar energy. A computer 
simulation framework is used to examine the cost to the govern- 
ment and effects on the lifetime cost to the user of various incen- 
tive schemes to encourage solar use. Optimal government strategy 
is suggested and recommendations implied by the analyses in this 
study are made. A final chapter discusses the need for and types of 
essential future economic reseach in the embryonic area of renew- 
able resource development. 75 refs., 2 figs., 65 tabs. 


33886 (VB—EMR8010) Role of renewable source of 

energy in remote locations: energy demand characteristics and 

ciaiiie aust daenaitans ae (Victor and Burrell 

(Canada)). Oct 1980. 222p. (CE—01101). CANMET/TID, 

Energy, Mines and Resources Canada, 555 Booth St. 

Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
minimum. 

This report is the first phase of a study which examines the 
market potential for renewable forms of energy in remote locations 
in Canada (i.e. those locations not within reasonable distance of an 
existing main electricity grid). Current and predicted energy 
demand and energy use are given for various areas, also catego- 
rized by fuel types, end uses, and type of remote location. Separate 
attention is given to electrical energy, with special emphasis on 
diesel generation, the primary power source in remote communities. 
The renewable energy resource base in remote areas is surveyed 
and possibilities for alternatives to current energy sources are dis- 
cussed. In general, data have been found to be sparse, except for 
small hydro, wind, solar, and non-aquatic biomass. Preliminary con- 
clusions are that solar energy may have a limited role to play, the 
main problem being large seasonal variations; small hydro sources 
look promising for a number of sites; wind resources are compara- 
tively attractive in some remote locations; and biomass, especially 
peat and forest biomass, is available and already being used, having 
a potentially significant role as a source of electricity generation. 
The study concludes, in a tentative fashion, that conditions do exist 
for a renewable energy role in remote locations and that govern- 
ment should be involved in fostering that role. 20 refs. 9 figs. 52 
tabs. 
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33887 (DOE/ID/01745—T16) Seon ve nen 
and Integration Facility: ly technical progress report, 
October (MSE, Inc., Butte, MT 


1-December 31, 1987. 

(USA)). (1988) Contract ACO07-781D01745. 16p. NTIS, PC 
fon A01;1; GPO Dep. Order Number DE88006657/ 

This quarterly technical progress report presents the tasks 
accomplished at the Component Development and Integration Fa- 
cility during the first quarter of FY88. Areas of technical progress 
this quarter included: coal system development; seed system devel- 
opment; test bay modification; channel power dissipation and distri- 
bution system development; dry material transfer system controls 
upgrade; materials testing; combustion carbon balance and stack gas 
analysis; coal-fired combustor (CFC) support; 1A channel refurbish- 
ment; arc observation project; water balance across the combustor 
slag tank; test operations and results; data enhancement; data analy- 
sis and modeling; and projected activities. 3 figs. 


33888 (PB—88-143797/XAB) Modeling of mhd (magne- 
tohydrodynamic electrical power generation) generators for 
transient stability analysis. Jackson, W.D.; Seikel, G.R.; 
pcos od R.J.; Gawish, S.A.A.; Rowihal, S.S. 
pe vy Chase, MD (USA)). 31 Jul 1985. 102p. 

(RE —$5-4MHDSS-HMJ.046). NTIS, PC A06/MF AO1. 

The objectives of the study were to: (1) model the Magneto- 
hydrodynamic Electrical Power Generation (MHD) channel and 
power-conditioning components in a lumped-parameter fashion suit- 
able for transient stability analysis and compatible with channel 
flow phenomena, particularly shock behavior; and (2) incorporate 
these models into an appropriate power system to predict the effect 
of a typical fault on the transmission system connecting the MHD 
plant to a major network. Modeling work included development of 
MHD channels in a form suitable for electrical power system analy- 
sis and development of time domain models of the inverter and al- 
ternator. These models enable shock phenomena to be studied in 
the MHD channel and diffuser and the effect of system faults on 
the inverter to be assessed, particularly with regard to its ability to 
remain in a commutating mode. 


33889 Status of the DOE open-cycle, coal-fired, MHD 
power generation program. R.A.; Chambers, H.F. 
Jr.; Owen, W.R. (U.S. t. of Energy, Pittsburgh Ener, 
Technology Center, P.O. Box 10940, Pittsburgh, PA 15236 
(US)). IEEE Transactions on Power Electronics; EC-2: No. 4, 
549-555(Dec 1987). 

The present U.S. Department of Energy (DOE) program for 
the multiyear development of open-cycle, coal-fired, MHD electric 
power generation is focused on achievement of integrated, subsys- 
tem, proof-of-concept (POC) testing. The POC tests of integrated 
topping cycle and bottoming-cycle subsystems will be conducted at 
a size, and for a duration, sufficient to collect data that will enable 
a completely integrated, prototypic MHD plant to be designed, 
constructed, and operated. The program also provides for the 
design, construction, and operation of a separate system to establish 
the technical and economic feasibility of a seed-regeneration proc- 

ess. Finally, the plan includes the development of a site-specific 
socimadialah Gulag atve catetaad Saath anaete ences oa 
ing electric utility plant and requires the establishment of a flexible, 
cost-sharing arrangement to elicit a commitment from the private 
sector. The POC testing of the integrated topping-cycle and inte- 
grated bottoming-cycle subsystems will be performed at the Gov- 
ernment-owned Component Development and Integration Facility 
(CDIF) in Butte, Montana, and the Coal-Fired Flow Facility 
(CFFF) in Tullahoma, Tennessee, respectively. 
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33890 Electrohydrodynamically driven large-area liquid 
ion sources. Pregenzer, A.L. (to t. of Energy, Washing- 
ton, DC). US Patent 4,731,562. 15 1988. Filed date 27 
May 1986. vp. Patent and Trademark Office, Box 9, Wash- 
ington, DC 20232. 

The patent describes a liquid ion source comprising means 
for generating, over a large area of the surface of a liquid capable 
of emitting ion, an electric field of a strength sufficient to induce 
emission of ions from the large area at a current density on the 
order of at least 5 kAcm?, wherein the large area is on the order of 
at least 10 A? and A is the wavelength of an unstable surface wave 
generated in the ion source by the electric field. 


3005 Fuel Cells 
REFER ALSO TO CITATION(S) 32048, 32390 


33891 (CRIE-T—86084) Study of MCFC power plant on 
power utility. Horiuchi, Nagayuki; Watanabe, Takao; Kuri- 
hara, Ikuo; Zingo, Naoki; Nakazawa, Kenzo; Yoshida, To- 
shiaki; Ogoshi, Mutsumi; Shimizu, Toru. (Central Research 
Inst. of Electric Power aaa Tokyo aay bo tha 1987. 
59p. (In Japanese). NTIS (US Sales Only), PC Order 
Number DE88753107/JAW. 

A fused carbonate fuel cell has such merits as excellent char- 
acteristics and capability of utilizing coal gas, etc. and is the one of 
the most promising electric power sources which will substitute 
thermal power generation in future. Especially, since a compound 
power generation system, which is able to utilize exhaust heat from 
a fuel cell or a coal gasification facility, etc., can be composed, it is 
possible to achieve the generating efficiency of roughly 50% (at the 
sending end). The current cell development is in the stage of exper- 
imental manufacture and test operation of a 1OKW fuel stack. In 
order to plan to foster its positive development for practical use, it 
is also important to study from the standpoint of a total system in- 
cluding not only the development of the cell itself, but also the ori- 
entation of a power generation system and the economics concern- 
ing the introduction of such a system, etc.. In this article, the con- 
ceptual design of a half to one million KW compound power plant 
using coal and a 30,000K W dispersed power plant using natural gas 
was made to indicate the orientation of the system composition in 
the future and at the same time, the location of a fused carbonate 
fuel cell power generation plant in the future electric utility was 
clarified. (24 figs, 22 tabs, 5 refs) 


33892 (DOE/MC/21154—2559) Study of the effects of 
other molten carbonate 


Kling A 
Corp., Danbury, CT (USA) ). Sep 1987. Contract AC21- 


August 1987. Pigeaud, A.; 


84MC21154. 152p. NTIS, 
Number DE88001059/JAW. 

This is an initial study to look at a broad spectrum of possi- 
ble coal-gas, soot, particulate, and contaminant effects in the 
Molten Carbonate Fuel Cell (MCFC) using both out-of-cell ther- 
mogravimetric analysis (isothermal TGA) and fuel cell testing. Ini- 
tial studies with the TGA apparatus concerned soot formation at 
650{degree}C and atmospheric pressure in a simulated coal-gas, 
after which soot-deposition with the same gas compositions was 
studied in bench-scale cells under both ambient and high pressure 
conditions. Good agreement was found between these tests. The ef- 
fects of particles depositing inside the MCFC was also tested in 
bench-scale cells. Both modeling efforts and experimental data have 
shown that only a minor fraction of the submicron particles still 
present in fuel after passing a typical coal-gas (e.g. >1 pm) are 
strongly affected by gravitational settling and appear to precipitate 
and be removed from the gas in the various ducts and manifolds 
prior to entering the fuel cell. 31 refs., 28 figs., 19 tabs. 


PC A08/MF AO0l1;1. Order 
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33893 (DOE/PC/79931—1) Oxygen electrode in molten 
carbonate fuel cells: Second quarterly technical progress 
report, [November 1, 1987-January 31, 1988]. Dave, B.; 
Adanuvor, P.K.; White, R.E.; Enayetullah, M.A.; Appleby, 
A.J. (Texas A and M Univ., College Station (USA)). 1988. 
Contract FG22-87PC79931. 31p. NTIS, PC A03/MF A0i;1. 
Order Number DE88009628/JAW. 

The following preliminary conclusions can be drawn from 
the results so far: 1) The effect of the neutralization reaction rate on 
the steady state polarization curves is the same for both models. 2) 
Changes in the auto-catalytic decomposition rates of O2/sup 
{double—bond/} and O2/sup {-/} do not affect the polarization 
curves significantly. 3) The fact that the contribution to the overall 
steady polarization curve can be attributed predominantly to the re- 
duction of O2/sup {double—bond/} contradicts the results of 
Vogel et al. in which the steady state experimental polarization 
curves were attributed mainly to the reduction of O2/sup {-/} spe- 
cies. Therefore, the results of Vogel et al. are at best in closer 
agreement with Model A than with Model B. 


(EMR/MSL—87106) Electrodes for solid electro- 
lytes: electrode morphology. Canaday, ae Wheat, T.A.; 
Haley, M.P.; Joyce, I.H. (Department of Energy, Mines and 
Resources, ‘Ottawa, Ontario (Canada). Mineral Sciences 
Lab.; Ontario Research Foundation, Sheridan Park 
(Canada). Aug 1987. 69p. (MICROLOG—88-00759). 
CANMET, , Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. $0.34 CAN per 
page, $3.40 minimum; MF $10 CAN. 

Using the techniques of image analysis, profilometry, gas 
permeability, mercury porosimetry, and gas adsorption, the mor. 
phological eve spared 6 porous electrode film (1-100 ym) materials 

are discussed. The materials include platinum paste, which is uti- 
lized as electrodes for high temperature, oxygen-ion-conducting 
ZrO, electrolytes and for low temperature hydronium-conducting 
Nasicon electrolytes, plasma sprayed nickel, and perovskite materi- 
als. To assess the possible correlation of morphological parameters, 
the measurements of silver membranes are presented. It is shown 
that each of the five methods can be used to make quantitative 
evaluations of thin-film electrodes. The parameters measured in- 
clude particle diameter, pore diameter, porosity, three-phase line, 
thickness, surface texture, gas-flowpressure, pore area, and surface 
area. These properties are related to the effects of activation polar- 
ization and concentration polarization which reduce the perform- 
ance of electrochemical cells. 


(EPRI-AP—5608) Capital cost assessment of phos- 
Shoric acid feel cell power plants for electric utility applica- 
tions: Final report. Hall, E.W.; Handley, L.M.; May, G.W. 
(international Fuel Cells Corp., South Windsor, CT (USA); 
Bechtel National, Inc., San Francisco, CA (USA)). Mar 
1988. 42p. Research Reports Center, Box 50490, Palo Alto, 
CA nae 1; GPO Dep. Order Number T188920245/JAW. 
This report summarizes the results of EPRI Research 
Project RP1777-1, Amendment 12, Task 1 through 7. The major 
objective of this work was to assess ihe capital cost potential of 
multi-mega-watt phosphoric acid fuel cell power plants for electric 
utility applications. The assessment examined the capital cost for a 
first-of-a-kind 11-MW demonstration unit, the estimated cost to 
manufacturer and install "market-entry” units in the 10- to 20-MW 
class, and the projected capital cost for larger power plant stations 
(up to 100 MW) made up of 25-MW and 50-MW modules. The 
study confirmed that near-term phosphoric acid fuel cell technolo- 
gy has the potential to be economically competitive with other gen- 
eration alternatives. Utility participation in the 11-MW demonstra- 
tion program is a necessary and desirable ingredient for commer- 
cialization of this technology. 3 figs., 15 tabs. 


33896 (TU—071981) Canadian fuel cell ee cn 
strategy: definition of fuel cell design macroparameters and 
selection of design concepts. Scott, tt, D.S. (Toronto Univ., On- 
tario (Canada)). Jul 1981. 9p. (CE—01412). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 
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The objectives of this study were to define overall perform- 
ance and cost goals of a fuel cell system to power a commuter rail 
locomotive and to investigate design concepts that can meet these 
goals. In order to satisfy the objectives it was considered appropri- 
ate to structure the work activities along three components: the 
computer modelling of commuter rail locomotive performance, 
such that performance and cost targets for a competitive fuel cell 
system may be adequately determined, the examination of potential 
target applications for a Canadian fuel cell technology, and the de- 
termination of more detailed fuel cell design criteria. Work on all 
components has been performed. A computer simulation was un- 
dertaken of Toronto’s GO Transit Lakeshore line. Studies have 
identified the principle that fuel cell market penetration is more 
likely in those settings where fuel cost is a high fraction of the total 
operating cost. Target applications aré outlined in Great Lakes 
shipping and telecommunications splicing vans. Fuel cell design 
considerations examined include the use of carbon substrates or 
nickel electrodes and the constraints of heat and current manage- 
ment upon large-area electrodes. 2 refs. 


33897 Fe eee ot ce eeeee teen 
of options for their development in Canada. Phase 2, final 

report. (Toronto Univ., Ontario (Canada). t. of Mechan- 
ical fal Engineering) Jul 1980. vp. (CE—01147). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

In order to evaluate the prospects for the development of a 
fuel cell industry in Canada, this study undertakes an appraisal of 
the importance and timing of a significant penetration of non-hy- 
drocarbon derived hydrogen. The technologies of hydrogen storage 
and delivery, as well as specific fuel cell application systems, are 
reviewed. Fuel cell application strategies are presented; a premier 
target application of rail commuter locomotives is identified, and 
the importance of national defense applications is stressed. The 
class of technical selection rationale which should be used for the 
choice of a Canadian fuel cell generic type is presented. Observa- 
tions are offered regarding a Canadian industrial fuel cell develop- 
ment program and how it might be achieved. 45 refs., 14 figs., 4 
tabs. 


33898 (UTDCRD—TP4754E) Hydrogen fuel cell for high 
capacity buses. Final report. Research and Develop- 
ment Ltd., Kingston, Ontario (Canada)). 30 Jun 1983. - 
(CE—01424). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The project had the objective of developing the conceptual 
design and preliminary specifications of a hydrogen fuel cell pack- 
age for a high capacity intercity bus. The subject bus design was a 
double-deck 14 m long bus largely based on previous work for 
Transport Canada, of fuel efficient design featuring an aluminum 
structure. An operational requirement was developed. Key ele- 
ments included a range of 1,000 km, payload of 80 to 100 passen- 
gers, plus baggage and freight. Modifications to the baseline diesel 
bus included deletion of the diesel propulsion package, and addition 
of a liquid hydrogen storage tank, fuel cell stacks and auxiliaries, dc 
power control unit and de drive motor. The modifications resulted 
in a 24% tare weight growth which included large wheels and tire, 
extra structure and provision for firewalls and safety systems. Top 
speed, acceleration and range were affected, but payload was re- 
duced from 81 to 79 passengers, and some baggage and freight 
volume were sacrificed. Energy consumption was reduced by one 
third. The report concludes that the concept is practicable and 
offers some unique and attractive features, and the future develop- 
ments in fuel cells would virtually eliminate the lost revenue 
volume. 24 refs., 9 figs., 4 tabs. 













ERA-13/15 / 4566 





32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 32478 


33899 (DOE/CE—0214) National Awards Program for 
Energy Innovation, 1987: Project descriptions. (USDOE As- 
sistant Secretary for Conservation and Renewable Energy, 
Washi DC). May 1988. 134p. NTIS, PC A07/MF 
AO0l;1. Number DE88010966/JAW. 

Ninety projects won awards in energy conservation and re- 
newable energy. The project descriptions are arranged according to 
end user type. (DLC) 


33900 (HNEI—8900597) Hawaii Natural Energy Insti- 
tute 1985-87 biennial report. Mor; B.C.; Chun, S. 
(Hawaii Univ. at a Honolulu (USA). Hawaii Natural 
Energy Inst.). Dec 1987. 75p. University of Hawaii at 
Manoa, Hawaii Natural Energy Institute, 2540 Dole Street, 
Holmes 246, Honolulu, 96822; GPO Dep. Order 
Number TI88900597/JAW. 

This publication contains brief summaries of various pro- 
grams in Hawaii's effort to make use of renewable energy sources. 
Topics covered in the areas of Geothermal, Ocean, Biomass, Hy- 
drogen, and Wind energies include equipment and environmental 
impacts of the energy sources. (JDH) 


33901 rogue tee Conservation and Renewable 
Energy Program: in Ses 1988 edition. Vaughan, K.H. 
(comp.). (Oak Rid, © ational Lab., TN (USA)). Apr 1988. 
Contract AC05-840R21400. 93p. NTIS, PC A0S/MF AOl. 
Order Number DE88008992/JAW. 
The 831 references covering the period 1980 through Feb. 
1988, are arranged under the following: analysis and evaluation, 
building equipment, building thermal envelope systems and materi- 
als, community systems and cogeneration, residential conservation 
service, retrofit, advanced heat engine ceramics, alternative fuels, 
microemulsion fuels, industrial chemical heat pumps, materials for 
waste heat utilization, energy conversion and utilization materials, 
tribology, emergency energy conservation,inventions, electric 
energy systems, thermal storage, biofuels production, biotechnol- 
ogy, solar technology, geothermal, and continuous chromatography 
in multicomponent separations. An author index is included. 
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REFER ALSO TO CITATION(S) 32122, 32249, 32310, 32755, 32863, 32864, 
32865, 32866, 32911, 32962, 33061, 33104, 33107, 33110, 33114, 33118, 33124, 
an ae 33143, 33144, 33146, 33147, 33148, 33149, 33150, 33152, 33154, 

155, 33156, 33158, 33161, 33199, 33335, 33336, 33369, 33370, 33371, 33377, 
33434 33697, 33701, 33702, 33777, 33794, 33795, 34397, 34512, 34562 


report. (Alberta Roofing Con- 
tractors Association (Canada)). Aug 1981. 
85p. eae CANMET. , Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The purpose of this project was to determine if thermal insu- 
lation could be attached to existing roofing membranes in a practi- 
cal manner which would cause the insulation to remain in place 
overcoming flotation and blow-off. The placement of the insulation 
would thermally upgrade the building resulting in a conservation of 
energy. The buildings selected for carrying out the research were 
of concrete block construction with one side of each comprised 
mainly of large garage doors. Polystreme insulation panels were in- 
stalled using a variety of iechniques, adhesives, and protective coat- 
ings. Monitoring devices were also put in place. Results indicate 
that it is impractical to attach panels of rigid insulation to an exist- 
ing built-up roofing membrane so that it will remain attached to the 
existing membrane against the forces of flotation and wind. It ap- 

pears that rigid insulation panels may be held in place, without at- 
eshdunet.o tha auaadianeh, y- cons eaniniadlé aaiaian eatthi'te 4 
fabric covering over the insulation holding it in place as one com- 
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of insulation. 


place polyurethane insulation 
showed a great ability to 


Foamed-in- 
nee SE eee built-up roofing 
membrane and in this regard might be a possible solution for ther- 
mal upgrading if the disadvantages of Ma ima gears penal 
pring sctty Lape gan age y omy sr mercnpag tka 
there is no painted-on coating which will provide protection for the 
insulations used from ultraviolet ray degradation for any extended 
period of time. 41 refs., 5 tabs. 


33903 (AU/EE—15101982) A study of improved control 
strategies for bilinear heat-transfer processes in a solar-assist- 
ed heat ae bee a Le, H.Q. (Alberta Univ., 
Edmonton f Electrical 15 
Oct 1982. 178p. Wer te 1253). CANMET, , Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The study was undertaken to investigate the feasibility of 
using optimal or near-optimal strategies for the control of a solar- 
assisted heat pump system. The control strategy was shown to have 


sample eultihdaes abeadinamantetaiedetemmmtnadwuins 
ent conditions. Also investigated was the more difficult problem of 
e transients of the system when a reliable 


economically 
with conventional heating in Edmonton. 44 refs., 31 figs., 3 tabs. 
(AU/ME—34) Final report on the Alberta home 


those obtained in the field. Among the conclusions reached were 
factor in houses built with currently recommended insulation levels, 
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and that shutters on south-facing windows can reduce the seasonal 
heating energy requirement by 10-20%. 53 figs., 14 tabs. 


33905 (AU/ME—36) A simulation model for a direct 
gain passive house and its experimental verification. Zaheer- 
uddin, M. (Alberta Univ., Edmonton (Canada). Dept. of 
Mechanical Engineering). Apr 1983. 272p. a 
CANMET/TID, Energy, Mines and Resources Canada, 55 
Booth St., Ottawa, Ont., Canada K1A 0GI1; SO34CAN pet 
page, $3.40 CAN minimum. 

A modeling and model verification study was made of the 
heating load reductions produced by passive solar gains. Dynamic 
simulation models of components were integrated together to de- 
velop an overall model for estimating the annual heating load re- 
quirements of houses designed to employ direct solar gain. Predic- 
tions were compared against detailed measurements of heat fluxes, 
radiation fluxes, room air temperatures, and the power consumption 
rates recorded on hourly basis at the Alberta Home Heating Re- 
search Facility. Several results are of interest to modeling of com- 
ponent heat losses. By postulating that basement heat losses can be 
assumed to consist of two components, one with an annual varia- 
tion and one with a diurnal variation, four basement heat loss 
models were developed. The component models were integrated 
together to test module performance as a total system. The results 
of the predicted and the measured heat requirements and room air 
temperatures show a good agreement. For evaluating the module 
performance a logical way of extracting the seasonally averaged 
heating load reductions produced by solar gains is suggested. Final- 
ly, an attempt is made to generalize the whole study. The results of 
several numerical experiments were put in the form of general 
design curves from which optimum values of the thermal mass or 
window area can be related to the resistance of the thermal enve- 
lope as well as local meteorological parameters. The effects of 
window orientation and overhang are also analyzed. 104 refs., 87 
figs., 12 tabs. 


(AU/ME—56) 
of 


ton (Canada). Dept. 

‘Tul 1986. 34p. (CE—01455). 

CANMET/TID, at | See Resources Canada, 555 

Booth St., Ottawa, Ont., Canada KIA 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

An experimental and theoretical study of the use of masonry 
cavity or double wythe wall in residential type construction was 
undertaken. The experiments were conducted by replacing the 
wood frame walls of one of the modules at the Alberta Home 
Heating Research Facility with a block interior-brick exterior 
cavity wall. The thermal performance of the masonry wall module 
was compared to that of a wood framed reference module on the 
same site which had identical construction in the basement, ceiling, 
windows and door, differing only in the wall construction. The re- 
sults showed that the masonry module required only 80% of the 
energy required by the reference module. This reduced energy con- 
sumption was due to a higher than expected thermal resistance of 
the masonry walls and a much lower natural air infiltration rate due 
to the inherent tighter construction of the masonry wall. No dete- 
rioration in this resistance was found during the two year study. 
The natural air infiltration rate was found to be 60% of that of the 
reference module. The large thermal capacity of the masonry walls 
produced a more balanced heating load on the structure, resulting 
in smaller changes in heating energy requirements when going from 
day time to night time periods, when compared with the wood 
framed module. Estimates of the annual equivalent cost of full sized 
masonry and wood frame houses showed the annual cost of owner- 
ship to be within 2% of one another. This was based on full con- 
struction costs, 10 year operation costs, resale value after 10 years, 
with an assumed inflation rate of 4% and mortaged rates of 10% to 
12%. 5 refs., 14 figs., 8 tabs. 
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33907 (AWPJC—061980) Energy conservation in hospi- 
tals: review of the Canadian and U.S. studies, surveys, pro- 
grams and publications. Building series, 2D. (Cluff (A.W.) 
and Cluff (P.J.), Architects and Planners, Toronto, Ontario 
(Canada)). Jun 1980. 198p. (CE—01182). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report includes a study of the characteristics of the Ca- 
nadian hospital sector in terms of its size, energy consumption, con- 
servation potential, and attitudes towards energy management, an 
annotated bilbiography and critique of existing literature related to 
energy usage in hostpitals, and descriptions of the existing energy 
conservation and monitoring programs and actions. Information for 
this study has been obtained through manual searches, computer- 
based searches and through correspondence. It is shwon that the 
Canadian hospital sector is sufficiently large and varied to merit 
separate and detailed consideration relative to energy conservation 
in Canada. Considerable variations in energy costs per patient per 
bed occur between the provinces and between types of hospitals; 
however, in all cases, the potential for significant savings in energy 
costs exists by means of energy management programs. The devel- 
opment of new minimum standards compatible with the provision 
for health care should receive priority to provide guidelines for de- 
signers, engineers and approved authorities. Hospital equipment 
suppliers must also be involved in the production of energy effi- 
cient equipment, and energy engineering evaluations should be car- 
ried out on all equipment. There is a need for improved and in- 
creased statistical information and improved organization and publi- 
cation of information relating to individual energy audits and 
energy management programs. 208 refs., 5 figs., 18 tabs. 


33908 (BCU/FC—051980) Space heating in the residen- 
tial sector thermal » and the need for up- 
grading. Wehrung, D.A. (British Columbia Univ., Vancou- 
ver (Canada). Faculty of Commerce and Business Adminis- 
tration). May 1980. 46p. (CE—01416). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The Canadian government has developed the ENERSAVE 
For Home Insulation Program, which is a free information service 
whose purpose is to help homeowners save energy and money by 
improving the level of insulation in their homes. The data examined 
in a survey of ENERSAVE program participants indicate that 
there is a very wide variation in the insulation levels of Canadian 
houses with many homes requiring extensive upgrading and a few 
requiring none. According to the recommendations made by the 
ENERSAVE program, more than 90% of the houses in the con- 
sumer panel should upgrade their homes in at least one area. More 
than half of the homes need improved attic insulation and 70% re- 
quire insulation in the foundation walls. It appears that the ENER- 
SAVE program is being used by homeowners having older, less 
well-insulated homes compared with the national average. More- 
over, the insulation levels of homes seem to depend partly upon the 
homeowners’ knowledge of basic energy facts and participation in 
past energy conservation activities. If the government wishes home- 
owners to conserve home heating fuel, it should focus research at- 
tention on the homeowner's decision to upgrade the thermal effi- 
ciency of his home. Understanding the factors that influence this 
decision can aid the government in deciding where to intervene to 
achieve the greatest effect. This report concludes with a brief list of 
recommendations that were derived from considerations described 
earlier in the study. 15 figs., 11 tabs. 


33909 (BEG—BETT8203) A review of energy calculation 
methods for warehouses and light industrial buildings. A re- 
search report. Sullivan, H.F. (Building Engineering Group, 
Waterloo, Ontario (Canada)). Apr 1982. 72p. oes 
CANMET/TID, Energy, Mines and Resources Canada, 55 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN aes 
page, $3 40 CAN minimum. 

This report outlines the state of practice regarding building 
energy analysis methods and simulation procedures. Although the 
building category of interest in the present study is the warehousing 
and light industrial building sector, it is evident that most detailed 
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methods can be applied to this sector. The analytical methods re- 
viewed cover the full range of sophistication from degree-day 
methods through bin menthods to detailed methods. Two appendi- 
ces of this report contain several matrix summaries (available in the 
literature) of the characteristics of a large number of the existing 
computer programs for building load calculations and energy analy- 
sis. Recent developments regarding energy analysis methods are re- 
viewed. The specific areas of weakness in existing programs are 
noted, and recommendations for future research and development 
are presented. 20 refs., 2 figs., 10 tabs. 


33910 (BEG—BETT8212) Ventilation, air distribution 
and air quality: a state-of-practice in warehouses and light in- 
dustrial buildings. A research report. Bragg, G.; Ward, R. 
(Building i ing Group, Waterloo, Ontario (Canada)). 
Mar 1982. 3lp. (C 1282). CANMET/TID, Energy, 
Mines and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The state of practice as described in available literature con- 
cerning ventilation, air distribution and air quality in warehouses 
and light industrial buildings in Canada and the USA is reviewed. 
Very little work has been done on air quality in light industrial 
buildings. No adequate mathematical modelling procedures present- 
ly exist to aid in the design of air quality control systems in the 
presence of exhaust ventilation. Air quality is subject to strong vari- 
ability, and the pertinent regulations specified accommodate this 
fact. The regulatory environment in Canada allows considerable in- 
novation in developing conservation procedures and is quite similar 
in the various provinces. The proportion of buildings in the ware- 
housing and light industrial category where exhaust ventilation is 
important is faily small; in cases where exhaust is necessary it is of 
critical importance both to safety and to energy costs. Accurate in- 
formation is required to determine heating requirements for makeup 
air used for contaminant control in various types of light industrial 
and warehouse buildings. Further studies on spaces dominated bu 
local ventilation where air quality is important would lead to im- 
proved methods of assessment and control of both safety factors 
and energy costs. 26 refs., 4 figs., 1 tab. 


33911 (BJA—041986) A survey of air leakage in Calgary 
homes. (Johnston (Bill) Architect Ltd., Calgary, Alberta 
(Canada)). Apr 1986. 32p. (CE—01457). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

The airtightness characteristics of 117 detached, semi-de- 
tached and row houses in Calgary, Alberta, were examined utilizing 
a fan-door depressurization test. Variables examined included age, 
dwelling type, exterior finish, window type and area, and number 
of flues and vents. Twenty of these homes were sealed by a profes- 
sional sealing company and tested for airtightness after each of six 
major leakage areas was sealed. Another ten of these homes were 
sealed by the homeowners and tested once after sealing. Natural 
gas consumption for both of these groups was monitored for a 
period of one year after the sealing work was completed. Results 
indicated that the average Calgary dwelling is relatively airtight, 
and that there are significant differences in air leakage depending 
on the variables examined. As well, an average air leakage reduc- 
tion of 19% and a first year post-sealing average gas consumption 
reduction of 14% was achieved. The most important house compo- 
nents to be sealed are window and door frames. Payback periods 
were 2.6 years for sealing work performed by homeowners and 6 
years for sealing work perfomed by professionals. 8 refs., 13 figs., 
13 tabs. 


33912 (BLP—071982) The potenial for energy conserva- 
tion in the food retailing sector. Final report. (Buchan, 
Lawton, Parent Ltd., Ottawa, Ontario eee Jul 1982. 
83p. (CE—01199). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

The study has assessed the current state of the energy con- 
servation effort in the retail food sector in Canada and looked at 
the major obstacles inhibiting further penetration of energy conser- 
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vation practices. This study has endeavored to assess the potential 
for energy conservation by first assessing these areas where conser- 
vation is potentially possible, determining the magnitude of the 
saving that could result, and investigating the constraints associated 
which could impact on the penetration of these techniques into the 
industry. The study has attempted to look at the industry in not 
only a general context but also in terms of regional and store type 
differences. A complete list was compiled of all energy saving tech- 
niques which have been implemented in various retail food outlets 
across Canada. An exclusive survey was undertaken to determine 
the extent to which the identified techniques are usually practiced. 
The major overall conclusion of the study is that there exists a sub- 
stantial potential for energy conservation in this sector. To date 
very little of the potential for energy use reduction has been real- 
ized. The reasons for the lack of progress in this area stem from 
four major deficiencies: the lack of verified technical and economic 
data with which to make reasonable investment decisions, the lack 
of a means of disseminating energy conservation information to the 
store level where it is most required, the lack of a means of effec- 
tively instituting energy conservation programs at the store level, 
and the lack of experience of the industry with many of the poten- 
tial means of reducing energy consumption, and hence the fear of 
adversely affecting marketing. 3 refs., 9 figs. 


33913 (BLP—EAHQ8421) Field testing of Diand House 
at Resolute Bay, N.W.T. (Buchan, Lawton, Parent Ltd., 
Ottawa, Ontario (Canada)). Mar 1984. vp. (CE—01383), 
CANMET/TID, Energy, and Resources Canada, 55 
Booth St., Ottawa, Ont., Canada K1A 0GI1; SOMCAN per 
page, $3.40 CAN minimum. 

Field tests were performed on a two storey house in Reso- 
lute Bay, Northwest Territories. The test program was designed to 
evaluate the building's condition in light of a proposed upgrade of 
the building and to provide comparison data for evaluating more 
modern arctic housing units. Parameters which were evaluated by 
the test program included: the integrity of the building envelope to 
air leakage by both fan testing and tracer gas testing, the thermal 
integrity of the am enveloped by thermographic survey, and 

the building by testing for three contaminants, 
carbon tase carbon dioxide and formaldehyde. It was found 
that the building suffers from severe thermal bridging through the 
wall studs, ceiling joints and to a lesser extent the floor joists. 
While there is a significant amount of cosmetic damage, especially 
to the interior finish of the building, there is reason to belive that 


over the recommended .1 ppm level. 55 figs. 


(CB—BS1980/5) Solar control window film: report 
'y and Bisset Ltd., London, Ontario 


Resources 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A method has been developed by which the energy and 
energy cost savings associated with application of solar control film 
to windows of commercial and institutional buildings can be calcu- 
lated. This method has been prepared as a separate, self-contained 
user’s manual. It is simple and essentially non-technical, based on 
Toronto conditions, and is sufficiently accurate to provide a basis 
for economic feasibility analysis. The report explains the method in 
depth and compares it to alternate methods developed by the solar 
film industry. Variables which affect film performance, the savings 
that result, and limitations on the use of solar film as an energy 
conserving method are discussed. 8 refs., 2 figs., 1 tab. 


(CB—EMR081979) 


n . en Building 
London, Ontario ‘Saneds))- Aug 1979. vp. 
(CE_O12h. CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
OGI: $0.34 CAN per page, $3.40 CAN minimum. 
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The report provides a guide to existing studies, surveys, 
prgrams and publications on school energy conservation. Available 
literature is systemized, described and professionally critiqued. Em- 
phasis is placed on Canadian activity, with the inclusion of major 
developments in the USA. Characteristics of the Canadian schools 
sector are presented in terms of size, energy consumption and con- 
servation potential. Summaries of current energy conservation pro- 
grams and actions are provided for each Canadian province and for 
the USA. The impact of various developments in energy conserva- 
tion is discussed in an effort to provide information on which to 
base future evaluations. Areas requiring further research and devel- 
opment are identified to encourage a concentration of effort where 
it is most needed. Most schools in Canada and the USA were con- 
structed with the goal of minimizing first costs, rather than being 
justified on the basis of life cycle costing. Subsequent inefficient use 
of energy was overlooked until the 1970's when the OPEC oil em- 
bargo brought full awareness of evolving energy shortages and 
price increases. A great variance in school energy consumption per 
unit floor area reveals that there is great potential for conservation. 
In addition, many studies and projects reveal that average energy 
savings of 20% to 50% are quite realistic. In order to fully utilize 
available technology in attaining potential energy conservation in 
schools, it is imperative that well oranized energy management pro- 
grams be adopted. Energy audits, complete records, and thorough 
analyses of recommended conservation measures are all emphasized 
as being of prime importance. Includes indexes. 56 refs. 


33916 (CHBA—8705) Builders’ guide to energy efficien- 
cy in new housing. 3rd Ed. (Canadian Home Builders’ Asso- 
ciation, Ottawa, Ontario). May 1987. 129p. MICROLOG— 
88-00751). Canadian Home Builders Association, 200 Elgin 
Street, Ste. 702, Ottawa, Ont., Canada K2P 1L5; $N/C; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This guide provides the average Canadian builder with prac- 
tical information and guidance in energy conservation in new hous- 
ing, offering useful suggestions for planning, designing and building 
a more energy efficient home. It provides advice on energy effi- 
cient techniques suitable for low-rise housing. Provisions of the 
1983 Ontario Building code were taken as the basis upon which to 
develop and evaluate improvements. The Guide emphasizes what 
to do, how to do it and why it is important. Detailed background 
information and building science theory have been kept to a mini- 
mum. 


33917 (CMHC—031984) Ventilation for humidity con- 
trol. White, J.H. (Canada Mortgage and Housing Corp., 
Ottawa, Ontario). Mar 1984. 44p. (CE—01387). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This research report examines the use of ventilation as a 
means to control humidity in homes in Canada. It attempts to pro- 
vide further insight into the relationship that exists between build- 
ing thermal performance, moisture flow, ventilation, energy con- 
sumption and air quality concerns in general. A limited number of 
ways are available to remove moisture introduced into the interior 
of the building envelope: reduce the production at source, use de- 
humidifers, or carry the moisture out with ventilation air. Ventila- 
tion has been, and will probably continue to be, the most effective 
way. Associated with this approach, however is a concern about 
the energy needed to evaporate the water, to heat the ventilation 
air and to move both the water vapour and the air out of the enve- 
lope. It is desirable to maintain ventilation at the minimum rate suf- 
ficient to prevent excessive condensation, in order to keep the costs 
associated with ventilation at a minimum. For a typical house and 
occupancy, theory predicts that rates of less than 0.14 air changes 
per hour (Ac/h) are sufficient to prevent excessive condensation on 
double glazed windows in all except the coldest or dampest weath- 
er. Even at Canadian climate extremes, ventilation rates of less than 
0.3 AC/h are considered sufficient. General experience in housing 
suggests, however, that condensation takes place on the windows 
of many houses with air change rates in excess of these values, for 
much of the heating season. Until more reseach is carried out, the 
values assumed for typical air change rates, typical moisture pro- 
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duction rates and typical indoor film coefficients should be treated 
with some scepticisms. 7 refs., 13 figs., 8 tabs. 


33918 (CMHC—15061982) A preliminary evaluation of 
the performance of superinsulated demonstration houses built 
in Keewatin, Northwest Territories. (Canada Mortgage and 
Housing Corp,, Ottawa, Ontario). 15 Jun 1982. vp. (CE— 
01207). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The Northwest Territories Housing Corporation has recent- 
ly designed and built demonstration housing units in seven Keewa- 
tin communities. The underlying idea was to design a house which 
would be suited to northern ways of life, be highly energy efficient, 
and would enjoy a measure of autonomy from community services 
in case of a temporary power failure. The performance of the units 
was evaulated in a comparative way, with performance being com- 
pared to that of control units. In this case, the controls chosen were 
a type of single-story detached house which has been widely built 
in the north over the last few years, commonly known as Woolfen- 
den units. The research carried out monitoring fuel consumption, 
overnight testing of heat losses, assessment of the effectiveness of 
heating systems, and tests for airtightness of the external envelope. 
The primary objective of the research was to assess the energy sav- 
ings which would be enjoyed by the demonstration houses com- 
pared to the control houses. The overnight heating tests resulted in 
a performance difference of only about 14% instead of the 34% 
which was expected. The causes of the relatively poor performance 
are not easy to pinpoint. The demonstration unit appears to have 
suffered from substantial uncontrolled air infiltration through the 
heat exchanger and/or the space heater, which would provide a 
partial explanatin. A more complete understanding of the potential 
performance of the demonstration unit, however, requires a some- 
what theoretical approach. 4 figs., 3 tabs. 


33919 er ae ae 1-Absts., pp 2.1.02) Retro- 
fitting multi-family housing energy conservation. Os- 
trowski, J.; Cunceuhi ee H.; Chapa, R. (Alternative and Ret- 
rofit Energies, Inc., Calgary, iberta (Canada)). 1987. NTIS 
Sales Only), PC A23. Order Number DE88770209/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33920 (CONF-870903—Vol.1-Absts., pp 2.1.03) Theoret- 
ical and experimental analysis of design and operation of 
multi-energy source heating systems. Bradke, H.; Fett, F.N. 
(Siegen Univ. (Gesamthochschule) (Germany, FR). Inst. 
fuer Energietechnik). 1987. NTIS (US Sales Only), PC A23. 
Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33921 (CONF-870903—Vol.1-Absts., pp 2.1.05) Evalua- 
tion of ice storage potential in Finland. Peltola, S.S.; Johans- 
son, M.P.; Lund, P.D.; Routti, J.T. (Helsinki Univ. of Tech- 
nology, Espoo (Finland). Dept. of Technical Physics; 
SITRA, Helsinki (Finland)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33922 (CONF-870903—Vol.1-Absts., pp 2.1.06) Utiliza- 
tion of sun energy for air heating in the ecological house. 
Ogielski, P.; Sobolewski, W.; Mazurkiewicz, W. (Politech- 
nika Wroclawska (Poland)). 1987. NTIS (US Sales Only), 
PC A23. Order Number DE88770209/JAW 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33923 (CONF-870903—Vol.1-Absts., pp 2.1.12) Innova- 
tive solar heating systems for new building projects in Den- 
mark. Vejsig Pedersen, P. (Danmarks Tekniske Hoejskole, 
Lyngby. Thermal Insulation Lab.). 1987. NTIS (US Sales 
Only), PC A23. Order Number DE88770209/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33924 (CONF-870903—Vol.1-Absts., pp 2.1.13) Simpli- 
fied form for calculating heating and cooling loads for 
cities. Al-Jubouri, A.S. (Baghdad Univ. (Iraq)). 1987. NTIS 
vee Only), PC A23. Order Number DE88770209/ 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33925 (CONF-870903—Vol.2-Absts., pp 4.W1.01) Heat 
pumps for residential use in the USA. Caim, J.M. (Fachinfor- 
mationszentrum Energie, Physik, Mathematik G.m.b.H., Eg- 
genstein-Leopoldshafen (Germany, F.R.). IEA Heat Pump 
Center). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33926 (CONF-870903—Vol.2-Absts., pp 4.W1.02) Small 
standard heat pumps for residential application. 2. technical 
and commercial status report Japan. Narita, Katsuhiko. 
(Tokyo Electric Power Co., Inc. (Japan)). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33927 (CONF-870903—Vol.2-Absts., pp 4.W1.03) Small 
standard heat pumps for domestic domestic applications. Technical and 
commercial status report Europe. Schneeberger, M.F. (Ober- 
oesterreichische Kauwerke A.G., Linz (Austria)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33928 (CONF-870903—Vol.2-Absts., pp 4.W2.01) Gas 
heat pumps - technical and commercial status report. Paul, J. 
(SABROE Kaeltetechnik G.m.b.H., Flensburg (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33929 (CONF-870903—Vol.2-Absts., pp 4.W3.01) Opti- 
Se ee ee ee oe 
trolled expansion valve. Itoh, Hiroshi. (Toshiba Co Eu 
(apan). Air-Conditioning Dept.). 1987. NTIS (U; 
ly), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33930 (CONF-870903—Vol.2-Absts., ait 4.W3.03) Vari- 
able speed controlled heat pumps. Holzapfel, K. (Fachinfor- 
mationszentrum Energie, Physik, Mathematik G.m.b.H., Eg- 
genstein-Leopoldshafen (Germany, F.R.). IEA Heat Pump 
Center). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33931 (CONF-870903—Vol.2-Absts., pp 4.1.01) Analysis 
of solar assisted heat pump system for apartment building 
heating in Polish climatological conditions. Chwieduk, D. 
(Polska Akademia Nauk, Warsaw. Inst. Podstawowych 
Problemow Techniki). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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ae ae pp 4.1.02) Few 
nonconventional 


via). i ty; 
Arenaturist, Pula (Yu via)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33933 (CONF-870903—Vol.2-Absts., > pp 4.1.03) Luebeck 
heat pump assisted solar heating system. Four years of oper- 
ation. Weik, H.; J. (Fachhochschule Cadieck (Ger- 
many, F.R.)). 1987. S (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33934 (CONF-870903—Vol.2-Absts., pp 4.1.04) Experi- 
mental Kana 


ental study on a r-heat pump system. yama, 
Kimio; Baba, Hiromu. (Kitami Inst. of Tech. (Japan). Dept. 
of Mechanical i ing). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33935 (CONF-870903—Vol.2-Absts., pp 4.1.05) Dynam- 
ic energy systems with a heat 
pump and seasonal storage. Delft, A.G.E.P. van; Logten- 
hool ree ioe. 
Engineering up 

(US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33936 (CONF-870903—Vol.2-Absts., pp 4.1.06) Heat 
pumps with seasonal storage - economic margin. Aronsson, 
S.; Nilsson, P.E. (Chalmers Univ. of Tech., Goeteborg 
(Sweden). Dept. of Building Services eering). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33937 (CONF-870903—Vol.2-Absts., pp 4.1.07) Energy 
and exergy analysis of a heat pump with season- 
al storage. Lucca, G.; Mazzarella, L.; Pedirocehi, E. (Poli- 
tecnico di Milano (Italy). Dipt. di Energetica). 1987. NTIS 
ret Sales Only), PC A99. Order Number DE88770197/ 


ree International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33938 (CONF-870903—Vol.2-Absts., pp 4.1.08) Passive 

= eee combined with a heat pump and a long 

heat storage. ane teas D. van; Colombo, R.; Actis- 

oon P. (Commission of the Communities, Ispra 

(Italy). Joint Research Centre). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Gnas (13 Sep 1987). 


33939 ee ea ae pp 4.1.09) Heating 
pump-solar energy mixed system, using a covered 
pool as cold focus in winter. Hernandez Alvarez, F.; Esteban 
Saiz, J.L. (Instituto de la Construccion y del Cemento, 
Madrid (Spain)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


33940 (CONF-870903—Vol. ae. PE. & 4.1. ie Solar 
sediment storage. Martinell, R.; H ae Be 
Inc., Taeby (Sweden)). 1987. NTIS (Us why Only), 
A99. Order Number DE88770197/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 4.2.01) Mathe- 
matical modelling and experimental validation of heat transfer 
characteristics of unfrosted wind convectors. Finn, D.P.; 
Monaghan, uizen, P.H. (University Coll., 
Galway (Ireland). Dept. of Mechanical Engineering; 
‘s Univ., Kingston, Ontario (Canada a 

ical Engineering). 1987. NTIS (US Sales Only), PC 
99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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33999 (CONF-870903—Vol.2-Absts., pp 8.4.06) Influ- 
ence of relative humidity on solar radiation under plastic 
house conditions, Ammar, D.I,; ab ps A.W.; Entisar, 
A.K.; Sana, A.B. (Agricultural and Water Resources Re- 
search Centre, Baghdad (Iraq); Solar Energy Research 
Centre, Baghdad (Iraq)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34000 See 2-Absts., pp 8.5.01) Dutch 
solar conservation: unbalanced match?. Hensen, 
J.L.M.; : oan P.J.J. (Technische Hogeschool Sigiete 

etherlands); NV Bouwfonds Nederlandse Gemeenten, Da 
Hoevelaken). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34001 (CONF-870903—Vol.2-Absts., pp 8.5.11) Opera- 
tive guide for the Bom of low residential 
housing. Cuppini, G.; Marchigiani, S.; Roda, R. 1987. NTIS 
nw Sales Only), PC A99. Order ‘Number DE88770197/ 


nance tilaiiadialibliliac iia Society international con- 
gress on solar energy; Hamburg, F.R. Pree (13 Sep 1987). 


34002 (CONF-870903—Vol.2-Absts., pp 8.5.12) Para- 
metric of 


analysis of the performance dwellings 
in the UK. Lowe, R.J.; Olivier, D. (Leeds Polytechnic 
(UK); Energy Advisory ‘Associates, Milton Keynes (UK)). 


1987. NTIS (US Sales Only), PC 
DE88770197/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


A99. Order Number 


34003 (CONF-870903—Vol.2-Absts., pp 8.6.01) Design 
and performance of a retrofit: A clerestory system for a 
school. McFadden, P.; Fontoynont, M.; Abounader, F. 
(ENTPE, 69 - Vaulx-en-Velin (France). Lab. Sciences de 
I'Habitat). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34004 (CONF-870903—V ol.2-Absts., pp 8.6.02) Thermal 
and economic of retrofitted to residen- 


performance of sunspaces 

tial buildings. Chounet, L.M.; Diaz-Pedregal, P.; Lahellec, 
A.; Mellul, L.; Winkelmann, F. (Centre National de la Re- 
cherche Scientifique, 91 - Orsay (France); Lawrence Berke- 
ley Lab., CA (USA). Building Simulation Research Group). 
1987. NTIS (US Sales 'y), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34005 (CONF-870903—Vol.2-Absts., pp 8.6.03) Trans- 
parent insulation for nel applications. Jesch, L.F.; 
Chattha, J.A. (Birmingham Univ. (UK). Solar Energy 
Lab.). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34006 (CONF-870903—Vol.2-Absts., pp 8.6.04) Passive 
retrofit on a 17th century building. McVeigh, J.C. oe 
Polytechnic (UK). Energy Studies). 1987. NTIS (US Sal 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34007 (CONF-870903—Vol.2-Absts., pp 8.6.08) Pre- 
project computer aided optimisation and post 


(EMPA), Duebendorf (Seleootaan Koordinationsstelle 
fuer die Waermeschutzforschung im Hochbau (KWH); Bau- 
physik A.G., Burgdorf (Switzerland)). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34008 (CONF-870903—Vol.2-Absts., pp 8.6.09) At- 
tached sunspace: Sensibility factors. Baleynaud, J.M.; Petit, 
M.; Trombe, A. (Institut National des Sciences Ap Appliquees 
(INSA), 31 - Toulouse (France). Lab. de Genie Civil). 1987 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34009 Ce ee 2 oom pp 8.6.10) Some 
experiences on design and calculation of sunspaces in Medi- 
terranean climates. Torra, C.; Mitja, A.; Esteve, J.; Escobar, 

1. Casi Cusido, J.A.; Pui; jomenech, J. (Generalidad de Cata- 
luna, Barcelona (Spain). Direccion General de Energia; Es- 
cuela Tecnica Su: r de Arquitectura, Barcelona (Spain)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34010 (CONF-870903—Vol.2-Absts., pp 8.6.11) Direct 
gain and greenhouse thermal response analysis on three loca- 
tions in Slovenia. Krainer, A.;  Rladnik, R. (Ljubljana Univ. 
(Yugoslavia). Faculty of Architecture and Civil Engineer- 
ing). 1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34011 (CONF-870903—V ol.2-Absts., pp 8.6.13) Thermal 
design of a glazed sunspace. Simola, K.A.; Lund, P.D. (Hel- 
sinki Univ. of Technology, (Finland). Inst. of Tech- 
nical Physics). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34012 (CONF-870903—Vol.2-Absts., pp 8.6.14) Sun- 
spaces. for housing in Finland. Woolston, G. (Work Efficien- 
cy Association, Helsinki (Finland)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34013 ee NAS Aaa PP 8.7.01) Simula- 
tion of complex window a ray-tracing simu- 
lation program, Fontoynont, M.R. (ENTPE, 69 - Vaulx-en- 
Velin (France). Lab. cienove.ds l'Habitat). 1987. NTIS (US 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34014 (CONF-870903—Vol.2-Absts., pp 8.7. we Simpli- 
fied design tool for windows with automated V: blinds 
used in greenhouses. Rheault, S.; Carle, Y.; Bilge EL E. (Ecole 
Polytechnique, Montreal, Quebec (Canada). Dept. de Genie 
Mecanique). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34015 (CONF-870903—Vol.2-Absts., pp 8.7.03) New 


glazing systems for the building eo 
Mueszaki Egyetem (Hungary)). (US les 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Dostaeses (13 Sep 1987). 


34016 (CONF-870903—Vol.2-Absts., pp 8.7.05) Charac- 
teristics of the Installa technology. Weiblen, R.D. 
(installa Energietechnik Planungs-G.m.b.H., Issum (Germa- 
ny, F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
34017 (CONF-870903—Vol.2-Absts., pp 8.7.06) Thermal 
and performance of windows with Venetian blinds. 
Brunello, P. (Udine Univ. (Italy). Ist. di Fisica Tecnica e di 
Tecnologie Industriali). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar — Hamburg, F.R. Germany (13 Sep 1987). 


34018 (CONF-870903—Vol.2-Absts., pp 8.7.07) Energy 


facade for a m building. Koester, H. (Planungs- 
buero fuer Solararchitektur, Frankfurt am Main (Germany, 
F.R.)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 






34019 (CONF-870903—Vol.2-Absts., pp 8.7.10) Control 
of heat transmission through walls and windows. Bollin, E.; 
Schmid, J. (Fraunhofer-Institut fuer Solare Energiesysteme 
(ISE), Freiburg im Breisgau (Germany, F.R.)). 1987. NTIS 
pe Sales Only), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34020 (CONF-870903—Vol.2-Absts., pp 8.7.11) Com- 
bined glazing system for flexible insulation and 


ement of ‘Beadwall’ principle. Loehnert, G. 1987. 
NTIS “US Sales Only), PC A99. Order Number 
DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


8.7.12) Optical 
Honarbakhsh, A. (National Swedish 
Inst. for Building Research, Gaevle). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34021 ee ate 
efficiency of windows. 


34022 (CONF-870903—Vol.2-Absts., pp 8.7.13) Solar 


heat gain by an equipped window. De Rossi, F.; Mastrullo, 
R.; Sibilio, S.; Vanoli, R. (Naples Univ. (Italy). Di di In- 
—- Meccanica per l’Energetica). 1987. Ss 
es Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 










ERA-13/15 / 4576 





34023 (CONF-870903—Vol.2-Absts., pp 8.7.14) Direct 
solar gains of non-conventional buildings into a complex shad- 
ing environment. Sakho, M.; La Casiniere, A. de. (Labora- 
toire de Thermique du Batiment et Habitat Solaire, 38 - 
Grenoble (France)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34024 us aos 2-Absts., cage 8.7.16) Day- 
lighting and thermal design - an integra to dy- 
namic simulation MeCubem, I. Garewal Lab., 
Didcot (UK). Energy Technology Support Unit). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34025 (CONF-870903—Vol.2-Absts., pp 8.7.17) New ec- 
onomics for solar energy: Core daylighting with heliostats and 
light pipes. Learn, M. (Alternate Energy Inst., San Diego, 
CA (USA)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34026 (CONF-870903—Vol.2-Absts., pp 8.7.18) Natural 
systems of solar energy, daylighting, and ventilation in build- 
ings with atriums. Kainlauri, E.O. (Iowa State Univ. of Sci- 
ence and Technology, Ames (USA)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34027 (CONF-870903—Vol.2-Absts., pp 8.7.19) Valida- 
tion of skylight Hassan, E.A.; Lindsey, 
J.L. (Southern California Edison Co., Rosemead (USA)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 





34028 ST ae 870903—Vol.2-Absts., pp 8.7.20) ee 
function method for ting calculations. Brunello, P. 
(Udine Univ. (Italy). Ist. di Fisica Tecnica e di Tecnologie 
Industriali). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
34029 (CONF-870903—Vol.2-Absts., pp 8.7.21) Com- 
pact multifunctional window system for summer and winter. 
Kunz, B. (AGERO A.G., Schlattingen (Switzerland)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34030 (CONF-870903—Vol.2-Absts., pp 8.8. on 

school in Almeria. Sotomayor, P.A.; Asiain, J.L. de; Perez 

de Lamas Halcon, J.; Cabeza Lainez, J.M. (Seminario de 

Arquiteciura Bioclimatica, Sevilla (Spain)). 1987. NTIS (US 

Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34031 (CONF-870903—Vol.2-Absts., pp 8.8.08) Seven 
outstanding solar passive buildings in Italy: Achievements and 
failures. De Giorgio, G.; Fragnito, P. (Politecnico di Milano 
(Italy). Dipt. di ergetica; Progettazione e Ricerca, Milan 
(Italy)). 1987, NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. com (13 Sep 1987). 
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(CONF-870903—Vol.2-Absis., pp 8.8.09) Resi- 
low consumption at at Prato 


I Petroli, Rome 

Society, Florence (Italy)). 

; PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 8.8.13) Theoret- 
investigations on on the Solar Energy In- 
Ataguenduez, G. ir (Turkey). Solar 
Energy int) 1987. NTIS (US Sales ‘Only), PC A99. Order 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34034 (CONF-870903— V ol.2-Absts., 8.8. 14) Solar 
house in Afghanistan. Carlsson, S. niv. (Afghani- 
stan)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34035 (CONF-870903—Vol.2-Absts., pp 8.8.15) Archi- 
tectural design of the solar heating and 
demonstration center in Lanzhou. Qu Zhenliang. (Gansu 
Natural Energy Research Inst., Lanzhou (China)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34036 (CONF-870903—Vol.2-Absts., pp 8.8.17) Com- 
bined active and passive solar house with solar heating and 
cooling. Kuhnke, K.; Glubrecht, H.; Kyriazis, E.; Hullmann, 
H.; Weber, H. (Hannover Univ. (Germany, F.R.). Inst. fuer 
Solarenergieforschung; Hannover Univ. (Germany, F.R.). 
Inst. fuer Industrialisierung des Bauens). 1987. NTIS (Us 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 8.8. an — 
and measures to 


iy Nagamine, A. (Toyo oni x 
Saitama (Japan). Dept. of Architecture). 1987. NTIS (Us 
Sales Only), PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34038 (CONF-870903—Vol.2-Absts., pp ——- Numeri- 
cal evaluation of temperatures and heat transfer in walls. 


Oliva, A.; Cros, J.M.; oe, ee (Universidad Po- 
litecnica de Barcelona (Spain). Dept. de Termoenergetica). 
1987. NTIS (US Sales ‘Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 8.9.02) Tran- 
behaviour of different wall in 


des Ingenieurs de Tunis i 
1987. NTIS (US Sales Only), PC 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


: A99. Order Number 


34040 (CONF-870903—V ol.2-Absts., pp 8.9.13) Thermo- 
diode wall used for solar heating. Jian Chongzuo; Wang Yia- 
qiuan; Li Daolu. (Gansu Natural Energy Research. Inst., 
Lanzhou (China)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 
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From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34041 (CONF-870903—Vol.2-Absts., pp 8.9.14) Experi- 
mental and theoretical research of a heat pipe augmented pas- 
sive solar heating system. Meyer, K. (Kassel Univ. (Ge- 
samthochschule) (Germany, F.R.). Fachbereich 15 - Mas- 
chinenbau). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34042 (CONF-870903—V ol.2-Absts., pp 8.9.15) Testing 
and modelling of the heat diode wall. Jermanj, B.; Emsilie, S. 
Cae oa Univ. (Yugoslavia). Faculty of Architecture and 

vil Engineering; Strathclyde Univ., Glasgow (UK). 
pl CAD Unit). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34043 (CONF-870903—Vol.2-Absts., pp 8.9.17) Thermal 
aspects of the behaviour of heat pipes in outdoor walls. Brito, 
J. (Pernambuco Univ., Recife (Brazil). Dept. de Eletronica 
e Sistemas). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34044 (CONF-870903—Vol.2-Absts., pp 8.10.01) Exper- 
imental of a one- house with active and passive 
solar heating. Fischer, S.; Schoelkopf, W. (Muenchen Univ. 
(Germany, F.R.). Sektion Physik). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34045 (CONF-870903—Vol.2-Absts., pp 8.10.02) Moni- 
toring results of 18 passive solar houses in Freiburg, South 
prem Luboschik, U. (IST Energietechnik G.m.b.H., 
Kandern (Germany, F.R.)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34046 (CONF-870903—Vol.2-Absts., pp 8.10.03) ‘Mo- 
dellvorhaben Landstuhl’ - scientific monitoring of a solar ar- 
chitecture project. Gruber, E.; Jaeckel, G.; Meyer, T. 
a ae a fuer Systemtechnik und Innovations- 
orschung (ISI), Karlsruhe (Germany, F.R.)). 1987. NTIS 
a Sales Only), PC A99. Order Number DE88770197/ 


dee International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


e solar in Switzerland. 
he Materialpruefungs- und Versuchsan- 
ustrie, Bauwesen und Gewerbe (EMPA), Due- 
bendorf (Switzerland). Koordinationsstelle fuer 
Waermeschutzforschung im Hochbau (KWH)). 1987. NTIS 
To Sales Only), PC A99. Order Number DE88770197/ 


Pa et ee 
gress on sclar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34048 (CONF-870903—Vol.2-Absts., pp 8.10.06) Dem- 
onstration monitoring in passive solar buildings. May, D.J.; 
Bowman, N.T. (Leicester Polytechnic (UK). Environmental 
Design Unit). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34049 (CONF-870903—Vol.2-Absts., pp 8.10.07) Expe- 
rience of passive solar heating in a Scottish housing scheme at 
58° N latitude. Saluja, G.S.; Porteous, C.D.A.; Holling, A. 
(Robert Gordon's Inst. of Tech., Aberdeen (UK). School of 
Surveying; MacIntosh School of Architecture, Glasgow 
(UK); Western Isles Islands Council, Stornoway )). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34050 (CONF-870903—Vol.2-Absts., pp 8.10.08) Audit- 
ing the heating system of solar houses equipped with an air- 
based solar collector. Tumbuan, E.H.; ——* G.L.M.; 
Nederlof, L. (Technische Hogeschool Da (Netherlands). 
Dept. of Civil Engineering). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34051 (CONF-870903—Vol.2-Absts., pp 8.10.10) Solar 
houses at Heimdal - five years of experience. Hestnes, A.G.; 

Gunnarshaug, J. (Stiftelsen for Industriell o; Teknisk 
Forskning ved Norges Tekniske Hoegskole (SENTEF), 
Trondheim (Norway). Div. of Architecture and Buildin: 
Technology). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34052 (CONF-870903—Vol.2-Absts., pp 8.10.11) Eval- 
uation of solar passive buildings subsidy for the Institute of 
Renewable Energies (IER-CIEMAT). Heras, M.R.; Pascual, 
J.L. (Centro de Investigaciones Energeticas, Medioambien- 
tales y Tecnologicas (CIEMAT), Madrid (Spain). Inst. de 
Energias Renovables). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 


From International Solar Energy Society international con- 


gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34053 (CONF-870903—Vol.2-Absts., pp 8.10.12) Moni- 
toring of the bioclimatic research building in Pecs, Hungary. 
First Experiences. Fueloep, L.; Szasz, J. (Technical Coll., 
Pecs (Hungary)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34054 (CONF-870903—Vol.2-Absts., pp 8.10.13) ao 
mal performances of passive components in Tunisia. 
mental results and simulation of a passive test cell. Boudes, 
C.; Ghrab, N. (Ecole Nationale des Ingenieurs de Tunis 
rex unisia). Lab. d’Energetique). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34055 (CONF-870903—Vol.2-Absts., pp 8.10.14) Test 
for the first three solar lar houses in a rural subarid region of 
Algeria. Arbaoui, A.; Boudiaf, M.; Capderou, M.; Janowski, 
M.; Ould Henia, N,; Taleb, S. le Polytechniq jue 
d'Architecture et d’Urbanisme, Algiers (Algeria)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34056 (CONF-870903—V ol.2-Absts., 4’ 8.10.15) Per- 
formance of a multi-storied building with energy, and 
space saving features. Seshadri, C.V.; Thomas, J.; Sundaram, 
R. meas A.M.M. Muru Chettiar Research Centre, 
Madras (India)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34057 (CONF-870903—Vol.2-Absts., pp 8.10.16) Review 
of measured passive solar performance in the U.S. . Swisher, 
J.N. (Architectural Energy a A .» Boulder, CO (USA)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34058 (CONF-870903—Vol.2-Absts., pp 8.10.17) Needs 
(Mean a solar moni program. Alward, R. 
Community Technology Group, Quebec 
entCaneaye 1987. NTIS (US Sales Only), PC A99. 
Cease Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


(CONF-870903—Vol.2-Absts., pp 8.10.18) Design 
sah anucition sh naenimnsineamaemaaie tadmaie mate 
hold system. Kimura, Ken-ichi; Maekawa, Tetsuya; Ishida, 
Ken-ichi. (Waseda Univ., Tokyo (Japan); Tokyo Electric 
Power Real Estate Maintenance Co. (Japan); Sekisuihouse 
Ltd., Tokyo (Japan)). 1987. NTIS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34060 (CONF-870903—V ol.2-Absts., pp 10.1.12) 
Making of a solar village: Management view and user re- 
sponse. Shrimpton, A.; Jesch, L.F.; Pollock, A. (Bournville 
Village Trust, Birmin, irmingham (UK)). 1 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34061 (CONF-880749—1) Potential impacts of CFC 
[chlorofluorocarbon] restrictions on refrigeration and space- 
conditioning equipment. Creswick, F.A.; Fischer, S.K.; Sand, 
J.R. (Oak Ridge National Lab., TN (USA). Energy Div.). 
1988. Contract AC05-840R21400. 12p. (CONF-880749—). 
NTIS, PC A03/MF A01;1; GPO Dep. Order Number 
DE88008687/JAW. 

From IIR conference on refrigeration machinery; Lafayette, 
IN, USA (18 Jul 1988). 

A preliminary analysis of potential energy-use impacts and 
an industry survey of R and D needs in response to CFC restric- 
tions were conducted. Of the restricted compounds, R-11 and R-12 
will have the major impact due to their wide use in auto air condi- 
tioning, domestic and commercial refrigeration, and centrifugal 
chillers. Alternative refrigerants available in the short term include 
R-22, R-500, R-502, and certain mixtures, but these are not suitable 
substitutes for all applications. R-134a and R-123 are environmental- 
ly acceptable substitutes that appear promising for new equipment, 
but information on them is preliminary and they will not be com- 
mercially available for several years. Mixtures of heretofore unused 
compounds present additional possibilities. If the new refrigerants 
prove to be fully acceptable substitutes, long-term adverse energy- 
use impacts on new equipment will be minor. Impacts will be 
severe if identified substitutes prove to be unacceptable or if R-22 
use is also restricted in the future. Availability of comprehensive 
and accurate information on the engineering properties and health 
effects of R-134a and R-123 is an.urgent R and D need. The poten- 
tial use of refrigerant mixtures should be explored as substitute re- 
frigerants. Efficiency and modulation benefits may be derived by 
the use of nonazeotropic mixtures through future R and D. Alter- 
native cycles need to be reexamined as back-up substitute systems 
for applications. 


34062 (CR—BETT8308) An —— of Canadian cafe- 
terias and the energy usage in this foodservice sector. A re- 
search report. (Canadian Resourcecon Ltd., Calgary, Alber- 
ta). May 1983. 13lp. (CE—01284). ‘CANMET/TID, 


Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 
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This report compiled a separate inventory of Canadian cafe- 
terias in each of ten different kinds of settings: schools, hospitals 
ons, transportation facilities, department stores, miscellaneous retail 
establishments, company work places, government work places, 
and clubs. Each inventory, categorized by province, showed what 
proportion is operated by caterers and what proportion is not. The 
ten inventories were summed to show the overall size of the cafete- 
ria business in Canada. All measurements were made using food 


services receipts as an indicator of size. In 1982, the value of cafete- _ 


ria meal receipts was about $4.4 billion, $3.1 billion (or 70%) of it 
in cafeterias not operated by caterers. Although the study results 
probably are reasonably accurate, the unavailability of aggregate 
data occasionally required the use of estimating techniques whose 
effectiveness cannot be validated. The report also estimated energy 
costs in Canadianb cafeterias, but did so in a provisional and tenta- 
tive manner; future research on typical patterns of cafereria energy 
use would permit the development of detailed, reliable energy cost 
estimates. Included is an annotated bibliography. 15 refs., 5 figs., 31 
tabs. 


34063 (CRD—1988) Development of a variable speed 
heat — Final report. (Chromalox Tanctccl and Develop- 
ment, MEANY ries ene th [1988]. vp. (CE— 
01111). C /TID, Energy, es and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

The single speed heat pump is a proven energy-conserving 
home heating device. However, using a variable speed pump which 
adjusts the energy output to meet the energy demand can enable 
greater efficiency. The variable speed heat pump described in this 
report is of unconventional design, providing a variable-capacity 
electric heat pump heating cycle and a variable-capacity electric 
cooling cycle. The unit accomplishes the variable-capacity function 
by using a variable-frequency ac inverter to change the 
compressor’s operating speed. One prototype heat pump unit was 
built and tested in a pair of psychrometric test rooms. Tests were 
conducted at various ambient and speed conditions to evaluate the 
units’ performance. The bulk of this report consists of eight appen- 
dices of test data. 9 figs. 


34064 (CRD—101982) Prototype development and testing 
of hybrid heat pumps. Final report. (Chromalox Research 
and Development, Mississauga, Ontario (Canada)). Oct 
1982. 72p. (CE—01495). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 


Two types of hybird heat pumps in two sizes (2 and 2 12 
ton) consisting of a natural gas furnace and an oil fired furnace, 
both with refrigeration coil placed in the furnace return air duct, 
were designed, fabricated, laboratory tested and field tested in four 
homes in the Toronto area. The furnace design incorporated a 
bypass duct in parallel with the furnace heat exchanger and a 
damper to control the volume of air passing over the heat exchang- 
er. Each furnace incorporated an aluminized steel heat exchanger. 
Laboratory tests showed coefficients of performance (COP) at 
47°F (dry bulb) of 2.4 for the two ton unit, and 2.68 for the 2 12 
ton heat pump. These results could be improved by about 10% 
through modest design changes, and by about 25% through design 
optimization. Field test monitoring results, for the four houses 
showed energy savings (gas 40%37% oil 61%53%), comparative 
seasonal heating cost savings (gas $9048%, oil $575$364), and sea- 
sonal COPs of 1.651.59 for gas and 2.572.18 for oil. Again, these 
results can be improved through design changes. An oil furnaceheat 
pump combination offers an attractive payback of heating cost sav- 
ings to justify the investment; gasheat pump does not. The market 
for this product over the mid-term appears to be limited to south- 
ern Ontario. Current economic conditions, together with govern- 
ment programs, taxation structures and relative energy pricing, 
have obscured both the market and the route to the market. Thus 
the commericalization of the hybird heat pump must await more fa- 
vourable conditions. 10 figs., 21 tabs. 
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34065 (CRIQ—5240224) Testing of a CCRL furnace. 
Final report. Larue, P.A. (Centre de Recherche Industrielle 
du Quebec, Sainte-Foy (Canada)). Nov 1985. 177p. (in 
French). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

This project proposes a test method for wood burning fur- 
naces based on CSA Standard B-415. Trials were conducted at 
three power levels on two wood or combined oil/wood furnace 
models. Temperatures, air flow, and power were measured, and 
characteristics of the wood and exhaust emissions were analyzed. 
Variations in results according to sampling rate are discussed. 
Modifications to Standard B-415 are recommended (in English). 24 
figs., 63 tabs., 3 illus. 


34066 (CU/FED—071986) 

cent lighting report. Phase 1. Love, J.A. (Cal; Univ., Al- 
berta (Canada). Faculty of Environmental Design). Jul 
1986. 25p. (CE—01456). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A O0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The purpose of this project was to assess the performance 
and cost-effectiveness of compact fluorescent substitutes for incan- 
descent lamps. This report covers the technology assessment and 
project development phases of the project. Fixture and lamp costs 
are substantially greater for fluorescent systems than incandescent 
systems, but may be offset by savings due to a relatively long lamp 
life and high efficiency. The higher the labour cost of relamping 
and/or the marginal cost of electricity, the more financially attrac- 
tive fluorescent substitutes become. Upgraded emergency lighting 
and exit signs are two very cost-effective applications of compact 
fluorescent systems. A discounted cash flow analysis was conduct- 
ed to compare the cost of operating ceiling-recessed fluorescent and 
incandescent systems over a period of three years. In general, fluo- 
rescent substitutes become a more cost-effective alternative when 
the labour cost of replacing burned-out lamps exceeds $3 per fix- 
ture. The technical and cost analyses suggest that, based on techni- 
cal features and cost-effectiveness, compact fluorescent lighting sys- 
tems should be marketable as replacements for many existing incan- 
descent systems. 3 figs., 4 tabs. 


of minifluores- 


34067 (DE—061981) A final report to investigate the 
state-of-the-art of district heating metering systems. (Davis 
Engineering Ltd., Ottawa, Ontario (Canada)). Jun 1981. 
4lp. (CE—01404). CANMET/TID, Energy, Mines and Re- 
sources 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This study investigates the existing heat meters and metering 
schemes utilized to measure the amount of energy extracted from a 
district heating hot water supply by a heat exchanger in domestic 
applications. Various types of commercially available heat meters 
are tabulated, including a recently developed Dutch device which 
output an analogue signal proportional to the energy extracted. Dis- 
cussions outline methods of potentially cost effective multimetering 
concepts for use in new housing and apartment applications, as well 
as single family dwelling units. Data retrieval systems, with poten- 
tial metering/monitoring schemes are discussed, including a pro- 
posed network for remote sensing, central integrating and tabulat- 
ing function applicable to multi-dwelling unit installations. 5 refs., 9 
figs., 1 tab. 


34068 (DOE/BET—88/1) Buildings Energy Technology: 
A current awareness bulletin. Smith, L.; Steele, B.C. (eds.). 
(USDOE Office of Scientific and Technical Information, 
Oak Ridge, TN). Jan 1988. 48p. NTIS, PC A04/MF AOI1;1. 
Order Number DE88008295/JAW. 

Buildings Energy Technology (BET) announces on a month- 
ly basis the current worldwide information available on the tech- 
nology required for economic energy conservation in buildings and 
communities. This issue of BET features the program overview for 
DOE's Office of Buildings and Community Systems. Each succes- 
sive issue of BET also highlights a current energy-conservative 
new technology project being conducted for DOE's Office of 
Buildings and Community Systems. This publication contains the 
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abstracts of DOE reports, journal articles, conference papers, pat- 
ents, theses, and monographs added to the Energy Data Base 
(EDB) during the past month. Also included are US information 
obtained through acquisition programs or interagency agreements 
and international information obtained through the International 
Energy Agency's Energy Technology Data Exchange or govern- 
ment-to-government agreements. The digests in BET and other ci- 
tations to information on energy conservation back to 1974 are 
available for on-line searching and retrieval on EDB. Current infor- 
mation, added daily to EDB, is available to DOE and its contrac- 
tors through the DOE Integrated Technical Information System. 
Customized profiles can be developed to provide current informa- 
tion to meet each user's needs. The entire Energy Data Base is 
available on commercial on-line retrieval systems. 


34069 (DOE/PC/79661—T1) Development of a vortex- 


flow modeling): Technical progress 

(Catholic Univ. of America, W: n, DC. Dep 
chanical Ne Feb 1988. Contract AC22- 
87PC79661 PC A03/MF A01;1. Order Number 
DE88009619/JAW. 

A series of test runs of the exploratory VC model were per- 
formed. The effects of major design/operation parameters on the 
hydrodynamic structure and the particle behavior in the vortexing 
chamber were qualitatively verified. Systematic tests demonstrated 
that the particle distribution in the vortexing chamber can be con- 
trolled, for instance, by properly arranging the primary- and sec- 
ondary-air flow ratio. Measurements of the swirling gas flow field 
on the bench-scale VC model have also been made. A preliminary 
but clear picture of the vortices and streamlines in the vortexing 
chamber was attained. The results obtained to date are quite en- 
couraging. With regard to the mathematic] modeling of the VC 
processes, the k - € turbulence model has been successfully incorpo- 
rated in our computer code. Discussions and comparison of calcu- 
lated results with the k - € model and the Constant Viscosity Model 
(CVM) are presented. Future efforts will be focused on further 
measurements of the gas flow field in the bench-scale VC model. 
Development of instrumentation for swirling particle flow and 
preparation of particle flow field measurements are on-going. Based 
on the results given by k - € model, a more advanced and realistic 
Algebraic Stress Model (ASM) will be adopted to further improve 
the prediction of the swirling turbulent gas flow in VC. With the 
experience learned in the exploratory and bench-scale VC models, 


the design/fabrication of the large VC model is to be conducted. 4 
refs., 8 figs., 1 tab. 


buildings. 
search report. ermodal Engineering Ltd., Waterloo, On- 
tario (Canada)). Mar 1982. 32p. ee oo 
TID, Energy, Mines and Resources 5 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN - page, $3.40 
CAN minimum. 

In this report the use and the potential for use of active solar 
heatings systems in the warehouse and light industrial builiding cat- 
egory is assessed. Various service and process related heating loads 
and the nature and cost of the likely active solar heating system are 
considered. Active solar heating sysstems are suited to supplying 
low-temperature water heating. The solar system would be com- 
prised of flat plate solar collectors with or without a thermal stor- 
age unit. Water-based space heating is not as good an application 
for solar heating as low-temperature process or service hot water. 
There is some potential for air-based solar heating systems to 
supply process and ventilation air heating loads. To date, air-based 
solar heating systems have not been widely used in warehouse 
using light or industrial buildings. Space heating of warehouses 
using thermosyphoning air panels is recommended as one of the 
best solar heating applications. Installations are, however, required 
to determine the full potential of these systems using installed costs 
and actual performance data. 14 refs., 4 tabs. 
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34071 (EI—EMR021980) Energy conservation in retail 
stores: review of Canadian and U.S. studies, surveys, pro- 


grams and publications. Building series, 2b. (Engineering 
leafs Ltd., Willowdale, Ontario (Canada)). Feb 1980. 
vp. (CE—01226). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report includes characteristics of the Canadian retail- 
store building sector, an annotated bibliography and critique of exi- 
siting literature related to conservation and use of energy in the 
sector, and a description of existing energy conservation and moni- 
toring programs and actions. Average Canadian retail energy use in 
not known, but it is estimated that the total value of energy used 
may be 50,000,000,000 KWhy. This equates to 30,000,000 bbls. of 
oil, or about 2% of all Canadian energy use. The primary reason 
for higher than average energy use in retail space is lighting to sell 
merchandise. Present lighting standards provide an excellent oppor- 
tunity for conservation. The present National Research Council 
Measures limit retail lighting to an average of 45 Wm? With dem- 
onstrations of new techniques, this could be reduced by about one- 
third. In the food retailing sector, conservation opportunities exit 
via savings in refrigeration energy. Up to 15 kWhfty may be saved 
through the dual conservation techniques of hot gas defrosting (vs 
electric defrost) and refrigerant subcooling. As well, the majority of 
the typical 10 kWhft?y required for heating the store may be re- 
claiming condenser heat from the counter refrigeration. Specific de- 
scriptions are given of energy management programs in effect with 
twelve retail groups located across Canada. Includes index. 9 figs., 
6 tabs. 


34072 (EI—PASSIVE11) Passive solar options for an 
energy efficient condominium apartment a ay at 35 Jackes 
Avenue, Toronto. Final report. Glover, M. Mar 198 
Interface Ltd., Willowdale, Ontario (Canada)). 19) 
60p. (CE—01397). CANMET/TID, Energy, Mines and 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This study analyzed alternative passive solar, low-energy 
strategies for a proposed apartment building in Toronto. Based on 
the energy and cost analysis, the follwing conclusions were made. 
Although triple glazing is more expensive than double, total costs 
are less as there is no need for radiators under the windows. Heat 
loss from the building is also reduced. Glazing in the ouiside balco- 
nies cannot be justified in terms of energy savings alone although 
sunspaces will be included because of their market appeal. To trans- 
fer the passive solar gains from south to north, a California heat 
pump cycle was recommended. The system is cost effective in com- 

bination with other energy conservation options, including domes- 
aetae Gdnb- snd, pan tea exhaust air heat recovery, and 
thermal storage for off-peak power. The final predicted energy use 
is about one-third of comparable, recently constructed condomin- 
iums in the Toronto area. 1 ref., 26 figs., 13 tabs. 


34073 (EMR—157) How to ensure good thermal per- 
formance of cellulose fibre insulation. Part 1: horizontal ap- 

Bomberg, M.; Solvason, K.R. (Department of 
Energy, Mines and Resources, Ottawa, Ontario (Canada)). 
Mar 1980. 29p. (CE—01095). CANMET/TID, Energy, 
Mines and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report examines the precision of various methods that 
determine the design density of cellulose fibre insulation with refer- 
ence to horizontal installation. The blown-density test of the Cana- 
dian Government Specifications Board is examined in terms of its 
repeatability and reproducibility, and the effects of material varia- 
bility are discussed. Coverage quality control.was examined using 
the cyclone/shaker method and a modification of this method. 
These methods appear to be satisfactory, but their results must be 
correlated to the blown-density test. It also appears that design den- 
sity of insulation can vary by 15% in the manufacturing process. 
From the user’s perspective, this means that the desired insulation 
quality may not necessarily be obtained by installing a specified 
weight of insulation. It is concluded that the customer would have 
more assurance of receiving the desired R value if the insulation 
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were blown to a specified thickness. Such a thickness would allow 
for settlement after blowing, and it could be calculated from estab- 
lished settled/blown thickness ratios. 14 refs. 4 figs. 6 tabs. 


34074 (EMR—158) How to ensure good thermal per- 
Seeummuntub-adiitinne-Giibe-tnehdtien, Suet cehesianceaien 
Bomberg, M.; Solvason, K.R. (Department of Energy, 
Mines and Resources, Ottawa, Ontario (Canada)). Mar 1980. 
18p. (CE—01094). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, t., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 
The basic functional requirements for cellulose fiber insula- 

tion discussed in Part 1 of this report apply equally well to vertical 

applications, with the additional requirement that the material must 
fill all spaces and remain in place during the service life of the 
building. This report determines the effect of the application tech- 
nique, which must be suitable in order to fulfill the aforementioned 
requirement, on the quality of the installation. A single lot of mate- 
rial whose properties were established during standardized horizon- 
tal blowing application was used. Various installation techniques 
were used on standardized test walls, and the effects of variations 
in technique and in blowing machine operation were examined. The 
results show that although cellulose fiber insulation does not settle 
if the space is uniformly filled and compacted about 10%, there is a 
large variation in installed density simply with a change in applica- 
tion technique while all other conditions remain constant. This indi- 
cates a need for proper training of installers. An appendix describes 
the construction of reference walls for use in cellulose fiber insula- 
tion testing. 5 refs. 4 figs. 6 tabs. 


34075 (EMR—1987) Compressors and turbines. Energy 
management review, 14. (Ministere de l’'Energie, des Mines 
et des Resources, Ottawa, Ontario (Canada)). 1987. 174p. 
(MICROLOG—88-00849). Canada. Energy, Mines and Re- 
sources Communications Branch, 580 Booth St., 
Ottawa, Ont., Canada K1A OEF4; $N/C; MF CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $10 CAN. 

This report presents information and calculation tools which 
can be used to identify energy savings in compressors and turbines 
as used in industrial, commercial and institutional facilities. Each is 
treated in a separate section, and includes an introduction to the 
subject, a definition of the methods of determining the approximate 
energy consumption, an awareness of potential energy and cost 
saivings available, and a series of worksheets to establish a standard 
method of calculating energy and cost savings. Reference material 
includes a glossary, tables, common conversions, worksheets and 
specific deteails for energy calculation pertaining to electric motor 
drives and alternators. Implementation is divided into housekeep- 
ing, low cost, and retrofit. Examples are given for each. 


34076 (EMR—041980) na conservation 
-_ Fortier, M. (Department of Energy, Mines and Re- 

urces, Ottawa, Ontario (Canada)). Apr 1980. 59p. (CE— 
01232). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Detailed energy conservation studies are planned as part of 
the Quebec Department of Public Works and Supply energy con- 
servation program. Because staff is so small, these studies have to 
be conducted by firms of consulting engineers. Experience has 
shown that it is important to define the terms of reference clearly 
and to use general methods that will perimit giving the study re- 
ports a structured form and content. The purpose of such a stand- 
ardized method is to make it possible to compare all the studies, 
thus facilitating consultation, the development of implementation 
programs, budgetary studies and statistical reports concerning all 
the buildings. This method will permit a more comprehensive col- 
lection of the data required for the study and the subsequent deci- 
sion-making. This document is therefore a proposal, addressed to 
Managers and supervisors assigned to the conduct of detailed 
energy conservation studies, for a uniform, systematic method of 
handling all energy conservation studies. All work described can be 
summed up as the search for, evaluation of, and proposal of energy 
conservation measures appropriate to a building, taking into ac- 
count equipment peculiarities, architecture and use. The actual 
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study is divided into two phases which terminate with the presenta- 
tion of a report. The The report for the first phase covers basically 
the gathering of the necessary information, and the description of 
the measures studied by the firm given the assignment. The second 
phase centers on the evaluation of the measures requiring thorough 
research, and simulation, as well as a large investment. This docu- 
ment includes sample forms used in surveying buildings and their 
energy consuming and conserving components. 


34077 bay seapeinmniginee yp ange) 
of measures for energy conservation in new buildings, 1978. 
Building series 4. Wi Wilson, A.G. Ciisenseent af teneen, 
Mines and Resources, Ottawa, Ontario (Canada)). Oct 1979. 
47p. (CE—01223). CANMET/TID, Energy, Mines and Re- 

sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34 CAN per page, $3.40 CAN minimum. 

In 1976 an energy conservation code was prepared for new 
buildings suitable for adoption throughout Canada. The document 
was published as “Measures for Energy Conservation in New 
Buildings 1978”. The provisions are essentially prescriptive in 
nature, specifying thermal performance requirements of the building 
enclosure and certain energy-related requirements for lighting and 
mechanical equipment, so that compliance can be determined at the 
design stage. This paper presents results of a survey commissioned 
to study of the intentions of the relevant provincial agencies re- 
garding application of the Measures, and the restraints or inhibi- 
tions associated with their adoption as mandatory requirements. 
The Measures have not yet been adopted as mandatory building 
code requirements in any provincial or municipal jurisdiction. The 
introduction of energy conservation in provincial or municipal leg- 
islation adds a new dimension to regulation, one which appears to 
present new and complex administrative problems for building offi- 
cials, problems with which many jurisdictions do not feel technical- 
ly equipped to cope. Other people, prefer the concept of a perform- 
ance or energy budget standard, particularly for large buildings. 
Other problems include concern about introducing legislation that 
may call for a change in established building construction practices, 
concern that public and political attitudes are not yet conditioned 
to accept mandatory energy conservation measures, lack of energy 
policies in some provinces, and backlash in some provinces to what 
was preceived as undue federal government pressure to adopt the 
Measures when they were first published. 


34078 (EMR/ERL—78-82TR, pp 28) en of 
wood-fired appliances. Hayden, A.C.S. 1987. 
CANMET/TID, Energy, Mines and Resources Sais, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. (CE—01163). 

In Wood stoves: efficient design and performance. 

This paper discusses the four techniques used to measure the 
efficiency of wood-fired appliances; that is, the ratio of the heat 
supplied to the house to the heat in the wood. The most accurate, 
reproducible method is the Instantaneous Heat Loss Method. Com- 
parison with known systems in-situ gives a useful measure of the 
real efficiency of wood stoves in heating homes. To properly com- 
plement existing heating systems, the stove should be placed in a 
major living area. If this is done, efficient air-tight wood stoves can 
be an effective energy conservation device in home heating. 4 refs., 
7 figs., 7 tabs. 


34079 (EMR/ERL—78-82TR) Wood stoves: efficient 
design and performance. Hayden, A.C.S. (Canada Centre for 
Mineral and Energy Technology, Ottawa, Ontario. Energy 
Research Labs.). Sct 1987. vp. (CE—01163). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report discusses the appliance efficiency of wood burn- 
ing stoves, how to measure it, and the effectiveness of various stove 
designs. Separate abstracts have been prepared for two papers from 
this report. 
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34080 (EMR/ERL—78-82TR, pp 18) Effect of wood 
Hayden, A.C.S.; Braaten, R.W. 

, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
(CE—01163). 

In Wood stoves: efficient design and performance. 

Using an indirect stack loss method to measure efficiency 
and performance characteristics, a series of experiments was carried 
out on wood-fired space heaters (stoves). A good stove design 
should allow the heater to run a majority of the time at a reason- 
ably low-exess air level and flue gas temperature without producing 
excessive emissions of incomplete combustion products. Results on 
five different stove types show that a fireplace or non-airtight stove 
is very inefficient and can have high emissions, while a well-de- 
signed and well-constructed airtight stove may have efficiencies as 
high as 77%. In particular, sidedraft designs and, to a lesser extent, 
horizontal baffle designs appear to offer potential for higher effi- 
ciencies and lower emissions than other stove types. 3 refs., 7 figs., 
1 tab. 


34081 (EMR/ERL—EI798) Efficient residential oil-heat- 
ing systems. A manual for servicemen, and builders. 
Hayden, A.C.S.; Braaten, R.W. (Canada Centre for Mineral 
and Energy Technology, Ottawa, Ontario. Energy Re- 
search Labs.). 1980. 48p. (CE—01172). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This book is intended as a guide to improve the efficiency of 
domestic oil-fired furnace systems, both by changing or expanding 
the emphasis of periodic maintenance and by actual physical modi- 
fications to the heating system. Furnace efficiency is explained and 
factors that affect it are set out in detail. Instructions are given for 
annual servicing and testing. Methods for reducing fuel consump- 
tion are described, including thermostat cutbacks, adjustments to 
the circulating fan, and proper installation of ducts. In a chapter on 
retrofitting furnaces for improved efficiency, new burners and com- 
ponents, and their installation methods, are outlined. A number of 
basic energy-conserving tips, such as caulking air leaks and chang- 
ing air filters, are listed. Included are calculation methods and 
tables for determining furnace efficiency, optimum nozzle size, fuel 
consumption, and combustion air. 17 refs. 51 figs., 2 tabs. 


34082 (EPRI-EM—5699) Home automation technology 
directory: Final report. Parks, T. (Parks Associates, Dallas, 
TX (USA)). Mar 1988. 233p. Research Reports Center, Box 
50490, Palo Alto, CA 94303; GPO Dep. Order Number 
T188920232/JAW. 

The purpose of this document is to familiarize the reader 
with the concept of home automation, its current state-of-the-art, 
and companies currently offering products that are officially de- 
scribed as home automation systems. This directory also includes 
limited coverage of companies offering intelligent control for vari- 
ous home product categories such as automatic sprinkler companies 
and lighting control companies. Even this limited coverage demon- 
strates the wide levels of automated products currently available 
and in use in many US homes. As energy utilities plan efficient use 
and construction of our limited energy resources for the 21st centu- 
ry, intelligent products may become an integral piece of any energy 
management program. Finally, this report explores the issues and 
challenges facing this industry, as it evolves. 43 figs. 


34083 (EPRI-EM—5791) Assessment of building codes, 
standards, and regulations affecting add-on and dual-fuel heat 
pumps: Final report. (National Conference of States on 
Building Codes and Standards, Inc., Herndon, VA (USA)). 
Apr 1988. 95p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303;1. Order Number T188009223/JAW. 

The initial cost, performance and acceptance of add-on and 
dual-fuel heat pumps can be affected by building construction regu- 
lations which focus on maintenance of health and safety within 
buildings. Several national building doces, city and state codes, and 
product standards contain requirements that add-on and dual-fuel 
heat pumps must meet. This report reviews the current status of 
building, plumbing, mechanical, gas and fire prevention codes, 
equipment design and testing standards and the technical basis for 
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limitations on selection of refrigerants, and location of equipment 
relative to occupied spaces and other heating equipment. Results in- 
dicate a lack of uniformity in application of building regulatory re- 
quirements nationwide and suggest further testing to determine po- 
tential effects of add-on heat pumps on existing fossil fuel furnaces. 
In addition, revisions appear warranted in codes and standards. 


34084 (EUR—10449-Pt.1) poe of energy effi- 
cient electrical household appliances: Part 1, Refrigerators: 
Final report. Guldbrandsen, T.; Heeboll, J.; Mehlsen, K.; 
Norgard, J. Tekniske Hoejskole, Lyngby). 1986. 
62p. NTIS (US Sales Only), PC A04/MF A01;1; GPO Dep. 
Order Number DE88900204/JAW 

The work reported here was undertaken to verify conserva- 
tion potentials by designing and building low energy refrigerator 
prototypes. The project was carried out in cooperation with the re- 
frigerator manufacturer Brdr. Gram. Improved compressors were 
provided by the compressor manufacturer Danfoss. A 200 liter low 

energy refrigerator with no freezer compartment was designed. A 
fow quetitipe clients wath balls wiih atthe teenbilithe amy tae 
ly. A compressor with improved performance was used in the re- 
frigeration system installed in the cabinets. Furthermore, the evapo- 
rator and condensor were improved. The system is automatically 
defrosting. Electricity consumption for the low energy refrigerator 
was found to be 102 kWh/year under standard test conditions. This 
is about 20% of what a typical 1975-refrigerator of same size con- 
sumes, and 40% a current model consumes. However, experimental 
tests indicated that the insulation standard was better than anticipat- 
ed, while the refrigeration system was performing below the ex- 
pected. We conclude that further reduction in electricity consump- 
tion is possible through a better adapted compressor, better control 
systems, etc. 40 refs., 15 figs., 13 tabs. 


34085 (FRNC-TH—3105) Absorption heat pumps: a con- 
tribution to absorbers study. Guemouria, N. (Institut Nation- 
al Polytechnique, 31 - Toulouse (France)). Sep 1984. 149p. 
(In French). NTIS (US Sales Only), PC A07. Order 
Number DE88753152/JAW. 

A tangent feed absorber designed with a spirally guide has 
been developed and tested hydrodynamically as a function of vari- 
ous parameters (the gas and liquid flow rate, the tube diameter, the 
viscosity of the solution and the guide pitch), in order to determine 
the tube diameter and the guide pitch. The absorber was then ex- 
perimented with an evaporator and temperature data in the various 
phases and at the wall surface were used for the modelization of 
the heat pump. Thermal performances of a corrugated tube absorb- 
er were also examined. 


34086 (HAA—021982) Development of an exhaust air 
heat recovery heat pump. 2 volumes. (Hooper and Angus As- 
sociates Ltd., Toronto, Ontario (Canada)). Feb 1982. 80p. 
(CE—01217). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34 CAN per page, $3.40 CAN minimum. 

This study was undertaken to refine the predictions of the 
performance and cost of the Exhaust Air Heat Recovery Heat 
Pump (EAHRHP) in Canada, and to identify the optimum unit 
configuration. This work is a comprehensive analysis of the 
EAHRHP intended as.a bridge between the proof-of-concept work 
preciously undertaken, and the detailed product design and testing 

as further phases of the development program. The ana- 
lytical methodology firstly considers that the EAHRHP and resi- 
dence interact as a system. Recognizing that the unit must show 
maximum energy cost savings for a given capital investment, it re- 
mains to determine the primary EAHRHP parameters which satisfy 
this requirement. Detailed unit configuring is left to the end of the 
procedure. The presentation in this report is technical. with key 
equations developed in the main body of the text. This has been in- 
tentional as this development is critical to portraying the inter-rela- 
tion between the EAHRHP and the dwelling. Definitions and as- 
sumptions have been clearly presented in order to facilitate valid 
comparisons between EAHRHPs and competing products. It was 
shown that the space heating EAHRHP satisfies the five-year pay- 
back criterion when installed in houses heated either with oil or 
electricity, but not with gas. The optimum heat pump configuration 
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was determined through an extensive parametric analysis using the 
EAHRHP computer code, a copy of which is enclosed in this 
compared i 


savings under the proper conditions. 17 refs., 40 figs., 19 tabs. 


34087 ie at Se ae 
energy efficient single family homes in Alberta. (HUDAC 
Alberta Council (Canada)). 1981. 86p. A ate 
CANMET, , Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This report describes a project to build and display energy 
efficient single family homes in Alberta. The objectives of this 
project were to stimulate the use of passive solar energy heating 
and conservation in contemporary housing and to inform the public 


ae 
used and the local climatic conditions for two heating seasons as 
well as measuring air infiltration rates and the lifestyles of the occu- 
pant. This program will be invaluable in comparing the actual per- 
formance against the theoretical The report summarizes 
the energy efficient features and techniques used in the homes and 


grams publications. Building series, 

sultants of Canada Ltd., Toronto, Ontario). Jun 1980. 242p. 

ae CANMET/TID, Energy, Mines and Re- 
urces Canada, 555 Booth o Ottawa, Ont., Canada K1A 

0G1; St $0.34 CAN per page, $3.40 CAN minimum. 

There are over 5,000 hotels and over 4,000 motels in Canada 
today; together they consume the equivalent of 6.6 billion kilowatt 
hours of electrical energy each year. Energy consumption on a 
large scale provides a ready opportunity of energy conservation. 
Moving toward the energy conservation goal is often a difficult 
process, however, and these efforts are frequently thwarted because 
of the high turnover rate of building users. The greatest energy 
conservation potential exists where there is a large discrepancy be- 
tween the energy which is used to provide a service and that which 
is actually needed from a theoretical and design standpoint. Various 
publications as listed in the annotated bibliography in this report 
have indicated that energy savings of up to 20% are obtainable 
through a concerned management effort and require very little cap- 
ital investment. Such programs involve the more efficient use of ex- 
isting systems and selective changes to the design of the building. 
Such conservation efforts must be tailored to the needs of each in- 
dividual situation. It may be feasible for a large hotel to undertake 
a sophisticated, engineered energy conservation program requiring 
a significant capital investment while such an approach would be 
entirely inappropriate for smaller hotels and motels. Includes index. 
16 tabs. 


development energy efficient northern Fro- 
bisher Bay, N.W.T. (Duperidiens of Relien- ond: Meevthers 
Affairs, Ottawa, Ontario (Canada)). Sep 1983. vp. (CE— 
01374), CANMET/TID, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI,; 
$0.34CAN per page, $3.40 CAN minimum. 

Prefabricated houses have been designed and constructed by 
the Department of Frobisher Bay, Northwest Territories, using rel- 
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atively air tight construction and having the envelope filled with 
thick layers of insulation. Instrumentation and equipment were in- 
stalled to collect energy and environmental data for analysis of duel 
consumption, power and water consumption, ambient temperature 
and humidity, ventilation rates, air quality and comfort levels, air- 
to-air heat exchange and recovery, and solar domestic hot water 
heating. Thermographic, airtightness, and air quality testing has 
also been conducted. Total energy performance using the following 
techniques will be cosidered: energy analysis/energy budgeting and 
life-cycle costing/benefit-cost analysis. The equipment and monitor- 
ing instrumentation has been in operation for only a short time and 
there is not enough data as yet for analysis. An objective is to make 
detailed evaluations and assessments in the following areas: assess 
the practicality and efficiency of an air-to-air heat exchanger under 
extreme arctic climatic conditions and under conditions of high hu- 
midity within the house, and evaluate the actual performance of the 
newer of the two houses against theoretical The data 
gathered will be analyzed to formulate input to the development of 
energy-efficient northern housing construction standards and to 
update and improve arctic house designs and guidelines. In general, 
the information collected to date has shown that these houses are 
providing avery confortable living environment in a relatively 
harsh climate with the installed systems providing close control for 
desired temperature, humidity and air quality conditions. 4 refs., 25 
figs., 


34090 (JSES—8701, vp) Vapor pressure of low-pres- 
sure part of H.0-LiBr-ZeCl Iwasaki, Shozo; 
Sano, ae Iyoki, Shigeki; Uemura, Tadashi. (Kansai 
Univ., Suita, J ). Dec 1987. (In Japanese). NTIS (US 
Sales Only), A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

Attention is focused on absorption refrigerators and heat 
pumps using water as working medium instead of chloro-fluoro- 
carbon gases the use and production of which are restricted at 
present. The vapor pressure of a H2O-LiBr-ZnCk compound as a 
working-and-absorption medium was measured because it is one of 
the most important fundamental parameters necessary for design. 
To improve the reliability of vapor pressure data under high-con- 
centration, low-tem: condition, the low-pressure part at 5 to 
22 mmHg (667 to 2930 Pa) was measured using an apparatus suita- 
ble for low vapor pressure measurement. The results are as follows: 
(1) Under high-concentration, low-temperature, low-vapor-pressure 
condition, the obtained experimental data was considerably differ- 
ent from values obtained through extrapolation from vapor-pressure 
data of the medium-pressure part. In particular, the vapor pressure 
drop at high concentration was large. (2) For other compounds, the 
vapor pressure of the low-pressure part should also be measured 
using a suitable apparatus. (4 figs, 2 tabs, 4 refs) 


34091 (JSES—8701, pp vp) Performance evaluation of 

solar house (part 1). Performance of heating and cool- 

using a heat pump. a . Bago Mt 

gakuin Univ., Tokyo, Japan; Nishimatsu 

5 ; . In Japanese). NTIS (US 

Sales Only), PC A09. Order Number DE88753122/JAW. 

(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

An outdoor heat pump was placed in the underground solar 
case Geaeagpriadh eoedaabnahilins, dat die dethdeghas 
ture in the solar energy storage tank was utilized to improve the 
COP of the heat pump. The effect of this system was studied. Ex- 
periments were conducted in winter of 1986 and summer of 1987. 
The results are as follows: (1) The air temperature in the tank can 
be used for heating effectively; the COP was improved about 30% 
when compared with operation using outdoor air. (2) For cooling, 
COP improvement was not made. This is because the solar energy 
storage tank is cooled only naturally with soil which is in contact 
with the tank; the present fan cannot dissipate the heat from the 
tank within a short period. Cooling is, however, only a supplemen- 
tary function of the system. This problem will be solved by increas- 
ing the air delivery of the heat dissipation fan or by a similar 
means. (9 figs, 2 refs) 
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34092 (JSES—8701, pp vp) Study on optimal operation 
of sol-air heat pump system (part 1). Fundamental system 
characteristics. Nakajima, Yasutaka; Shiraishi, Kiichi; 
Ohashi, Kazumasa; Hino, Toshiyuki; Mochizuki, Shintaro; 
Uchiyama, Tadashi. (Kogakuin Univ., Tokyo, Japan; 
Kajima Corp., Tokyo, Japan). Dec 1987. (In Japanese). 
NTIS (US Sales Only), PC A09. Order Number 
DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

The sol-air heat pump system which is installed at Hachioji 
School of Kogakuin College and is run using solar energy and at- 
mospheric heat was run to store and release cold in summer in 
order to understand the characteristics of the system and get a 
guideline for operation best suited to air-conditioning load. One 
cycle consisted of a cold storage period from 18:00 to 8:00 and a 
cold release period from 8:00. The results are as follows: (1) The 
maximum IPF of the solar energy storage tank was about 45%, 
which is nearly equal to the design value; also, IPF increases linear- 
ly. (2) Ice is deposited and disappears evenly judging from the 
water temperature distribution in the solar energy storage tank. (3) 
Latent heat and sensible heat are utilized effectively judging from 
the water temperature at the outlet of the solar energy storage tank. 
(4) The temperature at which the refrigerant evaporates during the 
icing process was at least -4°C to -6°C; the average COP was 2.6 
to 3.0. It is planned to study heat storage and release in winter. (11 
figs, 2 tabs, 4 refs) 


34093 (ME—BETT8204) Case study of a new warehouse. 
A research report. (Moffat Engineering Ltd., Waterloo, On- 
tario (Canada)). Apr 1982. 30p. (CE—01280). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Warehouse and light industrial buildings constitute a major 
building category in Canada. Little attention has been focused on 
conserving energy or reducing operating costs in these buildings. 
The category can be subdivided into owner-occupied and leased 
buildings. The design/build companies that serve a substantial por- 
tion of this market are forced by market pressure to offer buildings 
at low first cost, precluding the more expensive construction neces- 
sary to achieve energy efficiency. Owner/users are relatively unin- 
formed as to the cost/benefit relationships existing for many conser- 
vation measures, although it would be in their interest to have this 
data. Owners who intend to lease the buildings they construct are 
even less concerned with future operating costs because of the net 
leasing agreements which are prevalent. This case study deals with 
a relatively new warehouse built in early 1980 which is reasonably 
typical of recent such buildings, although certain conservation fea- 
tures were included. Based on the actual monthly energy consump- 
tion, a computer-based analytical model was used to match the sub- 
ject building usage and cost. From this, a base or standard building 
was simulated with operational modifications. For all these conser- 
vation modifications, the energy and dollar savings are shown as 
well as the estimated first cost premiums. 9 figs., 5 tabs. 


34094 (ME—BETTS8303) Case study of an existing ware- 
house. A research report. (Moffat Engineering Ltd., Water- 
loo, Ontario (Canada)). Nov 1983. 56p. (CE—01278). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

This study was undertaken to document the use and effec- 
tiveness of energy conservation technology that has been retrofitted 
to an existing warehouse building in Ontario. The project described 
and evaluated are fairly typical of the type of energy conservation 
measures that are being implemented by many energy conscious 
owners of such buildings. In this report, each energy conservation 
project that was undertaken has been described, its financial and 
technical justification reviewed, and its performance evaluated 
against the claims originally made. The following projects were 
evaluated: installation of an energy managment system for heating 
equipment, installation of ceiling fans for better heat distribution, in- 
stallation of an air curtain on a large shipping door, installation of 
hug strips, and relamping the entire building with more efficient 
lamps. 9 figs., 19 tabs. 





34095 (MEC—7051986) Demonstration of evaporative 
cooling ae building humidification systems. Research 
and approval technical report. Phase 1. (Mechanical Electri- 
cal mente Services, Calgary, Alberta (Canada)). 7 May 
1986. 25p. (CE O148. CANMET/TID, Energy, Mines 
and Reso 555 Booth St., Ottawa, Ont., 
Canada KiA iA OG; $0.34 $0.34CAN per page, $3.40 CAN mini- 
mum. 

The objective of this project is to evaluate the potential of 
using direct evaporative cooling to reduce energy consumption in 
commercial, institutional, industrial, and residential buildings with- 
out sacrificing the occupant’s comfort. This reduction in energy 
consumption would be accomplished by reducing the operating 
time that mechanical refrigeration systems are ing. This can 
be realized where building systems have both evaporative cooling 
and mechanical refrigeration. Generally, central air systems in 
buildings without evaporative cooling units can be retrofitted at 
nominal cost to incorporate this feature. A review of outdoor envi- 
ronmental conditions in Alberta, supported by operating experi- 
ence, confirms that evaporative cooling for buildings is technically 
feasible throughout Alberta with particular relevance to southern 
Alberta weather conditions. As an example of the cost effectiveness 
of evaporative cooling application in southern Alberta, the Univer- 
sity of Lethbridge potentially saves up to $57.00 every hour on 
their electricity costs for every hour of chiller and ancilliary equip- 
ment shutdown allowed by the use of evaporative cooling to fur- 
nish the necessary air system cooling. 8 figs. 









34096 (MEM—3/80-41) Low energy housing. Flair 


homes, Winnipeg, Manitoba. (Manitoba Ministry of Olah 
and Mines, Winnipeg (Canada)). [1988]. 46p. “CE_O1 14 
CANMET/TID, Energy, Mines and Resources Canada, 338 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The purpose of this project was to demonstrate that energy 
efficient features can be included in high volume residential con- 
struction at reasonable expense. A conventional 92.7 square meter 
house design was adapted to incorporate energy efficient features 
such as a continuous vapour barrier, double wall construction, and 
increased insulation in basement and ceiling areas. Additional fea- 
tures include triple pane windows, maximum glazing on south ex- 
posure, and an air-to-air heat exchanger for ventilation. The house 
is heated by three electric baseboard heaters with a total rating of 
4.5 kW. The construction of the house was monitored and air leak- 
age tests performed. The air leakage rate for the completed house 
was 0.47 air changes per hour at 50 Pascals pressure differential 
which compares very favourably with other energy efficient 
houses. The empirical annual space heating load was significantly 
higher than the value estimated by use of the HOTCAN computer 
program. The difference may be attributable to errors in assump- 
tions about occupant lifestyle which were used in the HOTCAN 
analysis. In addition, excessive operation of the heat exchanger was 
observed by the monitors; this practice can lead to higher than esti- 
mated heating loads. Inadequate heat distribution may also be caus- 
ing occupants to overheat some rooms of the house in an attempt 
to obtain comfortable levels in other rooms. A simple payback 
period of approximately 16 years was calculated for the cost of 
energy conserving features, assuming 1980 electrical rates. 3 figs., 7 
tabs., 8 Illus. 


34097 (MEM—6/80-5) Low energy bermed housing. Car- 
roll residence, Swan River, Manitoba. (Manitoba Ministry of 
Energy and Mines, Winnipeg (Canada)). [1988]. vp. (CE— 
01144). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 

$0.34CAN per page, $3.40 CAN minimum. 

A house was constructed in Swan River, Manitoba, to deter- 
mine the cost effectiveness of bermed or semi-underground housing 
as a means of conserving energy. The unique features of the home 
were examined in terms of general comfort levels, appearance and 
general design, space temperatures and heating system operation. 
On the initial visit, the air leakage rate of the structure was deter- 
mined using an infiltrometer. The objectives were to provide ade- 
quate comfortable living space with short term additional cost but 
long range economic payback as a result of energy conservation, to 





= Oo 


oem DO 


aaTr ANS 


4585 / ERA-13/15 


make use of electric power as a major energy source with supple- 
menting or complementing solar and wood heat, to make full and 
efficent use of energy by conservation techniques, including earth 
berms, maximum insulation, vapor barriers, heat gathering atrium, 
air circulating ceiling fans and a wood burning heat circulating fire- 
place or stove, to provide a model and demonstration for contrac- 
tors and the general public of the advantages of the techniques em- 
ployed, and to increase public acceptance of underground or se- 
miunderground living space. Based on the information provided, 
the bermed wall construction lends itself well to rural house con- 
struction, where land is relatively inexpensive. Within the city, 
bermed wall construction would likely not prove to be cost effec- 
tive. 3 figs., 6 tabs. 


34098 (MEM—15/81-72) Low energy 
Winni- 


(Manitoba Ministry of Energy and 
(Canada)). 1984. vp. (CE—01142). CANMET/TID, 
ergy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A house was constructed in Steinbach, Manitoba to demon- 
strate energy efficient residential construction techniques incorpo- 
rating a cost-effective innovative wall design. Prior to the construc- 
tion of the home, a computer analysis was made, and recommenda- 
tions made to improve the techniques used in the design. During 
the construction of the home, an air leakage test was performed 
using the infiltrometer. Major objectives of the builder were to con- 
struct a wall with a thickness capable of accommodating R-48 (14”) 
glassfiber batts without constructing two separate walls and to 
achieve this with less cost, to provide a continuous path of insula- 
tion from the wall section into the attic area, to provide level attic 
insulation to the exterior of the perimeter wall by utilizing a raised 
heel type roof truss, to locate the house on the lot to give a south- 
ern exposure and to demonstrate the effectiveness of using an air- 
to-air heat exchanger and circulating hot water duct heater instead 
of other types of heating systems. It is concluded that the majority 
of the objectives were met in the design and construction of this 
home. The I-Beam stud walls use less material and are lighter, 
stronger and easier to erect than conventional double stud walls. 
The major disadvantage of the design is that vapour barrier installa- 
tion is more involved and labour intensive. The circulating hot 
water duct heater, combined with an air-to-air heat exchanger, is 
recommended as a heating system for low energy homes. 10 figs., 4 
tabs., 12 illus. 


34099 (MEM—17/80-2) et eee ee 

Mines, Winnipeg (cansda)). 1982. vp. ery a 
Winnipeg (Canada)). 1982. wn vp. “Cc 1141). 

CANMET/TID, Energy, Mines and Resources Canada, 555 

Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 

page, $3.40 CAN minimum. 

The purpose of this project was to demonstrate to other 
builders and to the public that energy efficient features can be in- 
cluded in high volume house construction at reasonable expense. 
Kensington Homes of Winnipeg adapted a conventional 87 square 
meter house design to double wall construction with increased insu- 
lation in walls and ceiling areas. Other energy saving features in- 
corporated were continuous vapour barrier, increased basement in- 
sulation, triple glazing maximized on south exposure, and an air to 
air heat exchanger for ventilation. The house is heated by four elec- 
tric baseboard heaters with a maximum total rating of 3.8 kW. 
House construction was monitored and air leakage testing per- 
formed. The final measured air leakage rate was 0.28 air changes 
per hour at 10 Pascals pressure differential for the complete home 
which compared very favourably with other energy efficient 
houses. The importance of monitoring, and careful attention to 
during the construction. Achievement of adequate sealing could be 
a problem in high volume construction. Based on heat load analy- 
sis, a simple payback period of approximately 15 years was calcu- 
lated for the cost of energy conserving features, assuming current 
electrical rates. 8 figs., 2 tabs., 8 illus. 
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34100 (NP—8770130) Research on air infiltration, venti- 
lation and indoor air quality in the Federal Republic of Ger- 
many. Report. Trepte, L.; Le Marie, A. (Dornier-System 
G.m.b.H., Friedrichshafen (Germany, F.R.); Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Projektlei- 
tung Biologie, Oekologie, Energie). Jun 1986. 134p. NTIS 
(US Sales Only), PC A0O7/MF AOl. Order Number 
DE88770130/JAW. 

R and D in fields related to ventilation, air infiltration and 
indoor air quality is carried out in the Federal Republic of Germa- 
ny in many institutions and for many years. Up to the year 1980 no 
coordination took place in ventilation, air infiltration and indoor air 
quality. A first step was done with the national German ventilation 
programme which had been started 1980. From the beginning it 
was aimed at a close international cooperation to come by task 
sharing to more efficient an economic results. It is estimated that at 
least 70-80 university institutes, technical colleges, research institu- 
tions and associations and organizations presently are active in the 
field of ventilation, air infiltration and indoor air quality. This 
report is an approach to give an overview over the main activities 
in the Federal Republic of Germany in the areas of concern. (orig./ 


(NP—8770207) Numerical simulation of the ther- 
mal characteristics of walls with transparent thermal regula- 
= Platzer, W. (Fraunhofer-Institut fuer Solare Energie- 

ysteme (ISE), an im Sr u (Germany, F.R.)). 
1987. 987. 32p. (in German). s (US'S Sales Only), PC A03/ 
MF AO1. Order Number DESSTIONI/TAW. 

A one-dimensional simulation model based on physical fun- 
damentals was developed for a collector wall with transparent ther- 
mal insulation. Simulation data such as efficiency and effective K 
value are presented. The simulation model is described, i.e. the 
modular model structure, the dynamic heat transfer in massive 
walls, transmission and thermal insulation, convection and radiative 
transfer in air gaps, the function of window blinds, boundary condi- 
tions of insolation and temperature, and internal boundary condi- 
tions. Results are presented concerning the maximum potential sav- 
ings, the dependence of K/sub eff/ on the performance factor, the 
influence of the transparent thermal insulation and of the wall ori- 
entation, the heat-storing effect of the wall, and the control charac- 
teristics of the window blinds. The results will help to select suita- 
ble materials for the transparent thermal insulation. (HW5J). 


(NP—8770208) Heat recovery and ambient heat 
extraction in an indoor swimming pool. Leisen, K. (Energie- 
technik G.m.b.H., Essen (Germany, F.R.); Forschungsste! 
fuer Energiewirtschaft, Muenchen (Germany, F.R.)). 1987. 
26p. NTIS (US Sales Only), PC A03. Order Number 
DE88770208/JAW. 

The measurements taken in the Schwalmtal indoor swim- 
ming pool in the period from 1983 to 1985 show that by heat re- 
covery and ambient heat extraction a swimming pool’s consumption 
of final energy can be reduced to 40% of the level of consumption 
of comparable modern indoor swimming pools with conventional 
heating and air-conditioning equipment. Four different system com- 
ponents form the energy engineering concept applied to the 
Schwalmtal indoor swimming pool: one system to recover heat 
from shower, pool and filter slushing water, one system to recover 
heat from the extract air of the pool hall and the shower rooms, 
three units to recover heat from the exit air of the other rooms and 
one ambient heat extraction system. Any of these systems can be 
installed in an indoor swimming pool independently of the other at 
any moment. This also makes it possible to evaluate the economics 
of the individual systems to be hoped that municipalities take note 
of this advantage and make use of the opportunity of cutting 
energy consumption on a step-by-step basis. (orig./HW5). 


34103 (NRC/BR—724) Performance of add-on heat pumps 
in various parts of Canada, Cane, R.L.D. (National Research 
Council of Canada, Ottawa, Ontario. Div. of Building Re- 
search). Oct 1981. 1lp. (CE—01375). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 
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The addition of an electric heat pump to an existing oil fur- 
nace will, in most cases, reduce annual oil consumption by more 
than 50%. The actual saving in energy costs will depend on the 
amount of electricity used by the heat pump. This paper provides 
the Canadian homeowner with a means of estimating the electricity 
and oil consumption that will result from an add-on heat pump in- 
stalled on an existing oil furnace. Eight graphs are presented for es- 
timating the energy use for various locations in Canada. The data 
for these cities can be used also for other locations in the same gen- 
eral climate zones. Data for four different sizes of heat pumps (1.5 
to 3 ton capacity) are included for each graph. 2 refs., 9 figs. 


34104 (NRC/BR—110) Energy conservation and building 
design. Quirouette, R.L. (National Research Council of 
Canada, Ottawa, Ontario. Div. of Building Research). May 
1976. 8p. (CE~01151). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St. Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This paper outlines current and possible future trends in the 
area of energy use and conservation in all types of buildings in 
Canada. The overall trend is toward increased energy demand in 
buildings for achieving sufficient thermal comfort, interior illumina- 
tion, and ventilation. This contrasts with the trend toward depletion 
of conventional energy sources and their possible substitution by 
other sources. To accommodate both trends it is necessary to im- 
prove the efficiency of current energy use and to conserve energy. 
Specific ways of doing these, with respect to buildings, are dis- 
cussed. Topics include air infiltration, building design, windows, 
heat losses, heating and cooling systems, and energy management 
evaluation techniques. 


34105 (NRC/BR—125) Residential space heating with 
the heat pump. Cane, R.L.D. (National Research Council of 
Canada, Ottawa, Ontario. Div. of Building Research). Jan 
1978. 22p. (CE—01167). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 

mum. 

This paper describes and evaluates heat pumps as energy 
conserving devices for residential space heating. In many cases 
today, the air-to-air heat pump is able to compete economically 
with electrical resistance heating systems. From a prime energy use 
point of view, it can raise the overall efficiency of electrical heating 
from 28 to 42%. If the seasonal performance factor could be im- 
proved, in this case by 55%, such a pump would be more resource 
energy efficient than conventional oil and gas furnaces. A number 
of alternative heat pump systems - ground-source, solar-assisted, 
and “ice-maker” heat pumps - require further investigation to assess 
their potential for residential application. There is little doubt as to 
the performance improvements possible through the use of alterna- 
tive heat sources for the heat pump, but three important factors 
need to be considered: initial cost to the consumer, system reliabil- 
ity, and the load factor and time of peak demand on the electrical 
utility. 8 refs., 13 figs., 3 tabs. 


34106 (NRC/BR—161) Effect of extended periods of use 
on annual energy consumption of office buildings. Elmahdy, 
A.H. (National Research Council of Canada, Ottawa, On- 
tario. Div. of Building Research). Jun 1980. 18 (CE_ 
01150). CANMET/TID, Energy, Mines and Scnemien 
Canada, 555 Booth St., ‘Ottawa, Ont., Canada KiA 0G1; 
$0.34CAN per page, $3.40 CAN minimum. 

This study is aimed at investigating the connection between 
annual energy consumption in office buildings and the number of 
operating hours per year, low levels of partial occupancy and the 
use of office space for extended hours during heating and cooling 
seasons. Finally, a simple method of adjusting the reference energy 
budgets of this class of building is suggested to compensate for var- 
ious annual hours of office space operation other than that used in 
the reference energy budgets. Is is often assumed that the annual 
energy consumption in an office space is a monotonic increasing 
function of the number of hours per year during which the space is 
used. A simple linear relationship was derived to confirm this as- 
sumption by studying a large office building over a range of hours 
of use between 0 and 8760 h/y. There are three elements that influ- 
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ence the net annual energy consumption: season of the year 
(summer or winter), number of hours of overtime, and level of oc- 
cupancy. This study showed that the level of occupancy during 
overtime periods has the least effect on the annual energy consump- 
tion, and that overtime use of office space is a significant factor to 
be considered when setting energy budgets for office buildings. Fi- 
nally, it is possible that reduction in the annual energy consumption 
of office buildings could be achieved by working for longer periods 
of overtime during the winter season and for fewer overtime hours 
during the summer season. It would be constructive to investigate 
the situation for other office buildings and climates since this study 
dealt only with one office building in one location. 2 refs., 11 figs. 6 
tabs. 


34107 (NRC/BR—167) How to ensure good thermal per- 
formance of blown mineral fibre insulation in horizontal and 
vertical installations. Bomberg, M.; es K.R. (Nation- 
al Research Council of Canada, Ottawa, Ontario. Div. of 
ar Research). Au 1980. "29p. or 
‘I/TID, Energy, Mines and Resources Canada, 55 
Booth St., Ottawa, Ont., Canada K1A 0G1; SOCAN per 
page, $3.40 CAN minimum. 

This paper is concerned with the thermal performance of 
blown mineral fibre insulation (MFI), and more specifically with 
the question of how to ensure that the purchaser receives the 
amount of thermal resistance contracted for. It is shown that, 
owing to the variability of the material and installation techniques, 
two requirements must simultaneously be fulfilled at the time of in- 
stallation: minimum installed thickness; and minimum mass per unit 
area. This paper deals with the determination of these minimum 
values, and the sample preparation and laboratory testing of the 
thermal resistance of MFI. Tests were performed in experimental 
houses to observe the variability in density of blown insulation, 
finding that blowing conditions, machine operation and the control 
over the degree of compaction can all affect insulation density. Ho- 
mogeneity of structure and absence of voids occur when insulation 
is blown to achieve a density in the higher end of the density 
range. In preparation of insulation samples for testing, it was rec- 
ommended that a thickness of 150 mm should be selected. Since 
thermal conductivity was seen to vary according to sample prepa- 
ration technique, care must be taken to ensure uniformity. The 
practical implications of the tests on insulation installation tech- 
niques are discussed, and a number of recommendations are made. 9 
refs., 7 figs., 12 tabs. 


34108 (NRC/BR—173) Haidiger’s brushes with common 
spectral distribution. Rea, M.S. (National Research Council 
of Canada, Ottawa, Ontario. Div. of Building Research). Jul 
1981. 2ip. (CE—01376). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Haidinger’s brushes are an entoptic phenomenon associated 
with polarized, short wavelength light. As they produce an appar- 
ent luminance (as well as color) inhomogeneity in the visual field, 
targets lying inside and outside the attenuated area of the brushes 
will have different visibilities, even although their photometric lu- 
minances are the same. Unless the spectral distributions, degrees of 
polarization and retinal locations of the target on the background 
are taken into account, photometry will not accuratly predict visi- 
bility. As small changes in contrast and luminance can occasionally 
affect visibility, it is important to have a quantitative estimate of the 
discrepancy between subjective and photoelectric assessments of 
lumninance. In the experiment described in this paper direct meas- 
urements were made (using human subjects) of the relative visibility 
of polarized and unpolarized targets produced by cool white fluo- 
rescent (CWF) lamps. The magnitude of Haidinger’s brushes was 
predicted for a variety of sources including CWF. The predicted 
magnitude of the Haidinger’s brushes effect was compared with the 
empirically measured magnitude for a CWF spectral distribution. 
The data indicate that small errors may be encountered in making 
photometric measurements of polarized light comprised of short 
wavelengths. The data support the notion that the error is pro- 
duced by the dichroic macular screening pigment. Estimates are 
also given of the potential photometric error associated with light 
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sources commonly used in industrial and office settings. 13 refs., 7 
figs., 5 tabs. 


34109 (ORNL/CON—204) Resources for O/M [oper- 
ation and maintenance] training and services in the commer- 
= Kolb, J.O. (Oak Ridge 

TN (USA)). Apr 1988. ‘Contract AC05-840R21400. 45p. 
We PC A03/MF AOl. Order Number DE8800899 / 
JA 


Tees many commercial buildings, the most economical 
Energy Conservation Opportunities (ECO’s) result from improved 
operations/maintenance (O/M) of HVAC systems and building en- 
velopes, yielding average energy and cost savings of 20% with pay- 
backs of one year or less. Yet, in many such buildings, the im- 
proved O/M ECO is not being implemented by building owners 
and/or occupants. This report presents the results of a study of: (1) 
the scope and nature of resources for training and services in com- 
mercial building O/M; (2) the types of barriers that reduce the ap- 
plication of appropriate O/M procedures; and (3) the potential for 
increased penetration of O/M services. The study determined that 
there is a plethora of O/M training and sevice organizations in ex- 
istence with a wide range of technical expertise and coverage of 
commecial building O/M as an ECO. Barriers to the application of 
improved O/M procedures, obtained from a wide range of industry 
sources, are presented. General recommendations for stimulating 
improved O/M procedures in commercial buildings include: (1) 
documentation of energy an cost savings and economic paybacks 
from actual O/M procedures; (2) strategic market development for 
O/M services through existing public and private organizations; 
and (3) methods to improve O/M training for building operators 
and service personnel. 


34110 (ORNL/CON—241) Effect of lifestyle on 
use estimations and predicted savings. Stovall, T.K.,; Fuller, 
L.C. (Oak Ridge National Lab., TN (USA)). Mar 1988. 
Contract AC05-840R21400. 45p. NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88007853/JAW. 

Audit predictions of energy-conservation savings are usually 
much higher than the savings actually achieved. Speculation about 
possible causes for this discrepancy has often centered around resi- 
dents’ lifestyle, specifically their indoor temperature management. 
Detailed indoor temperature data and extensive demographic infor- 
mation were available for 300 homes in Hood River, Oregon. 
These data were analyzed to examine the effect of demographic 
variables on indoor temperature and energy use. Changes in indoor 
temperature before and after retrofit were also examined. The ef- 
fects of these variables were very small. Some small improvements 
to auditing procedures can be suggested based on this analysis. 
However, the major conclusion is that while some takeback of 
energy savings is occurring, it is very small in magnitude and 
achieved energy savings. 8 refs., 19 figs., 5 tabs. 


34111 (ORNL/TM—10192) The Oak Ridge Heat Pump 
Design Model: Mark III Version program documentation. 
Fischer, S.K.; Rice, C.K.; Jackson, W.L. (Oak Ridge Na- 


tional Lab., TN (USA)). Mar 1988. Contract AC05- 
. NTIS, PC A03/MF A01;1; GPO Dep. 
)E88007863/JAW. 

Oak Ridge National Laboratory (ORNL) is a leader in the 
development of analytical tools for the design of electrically driven, 
air-to-air heat pumps. Foremost among these tools is the ORNL 
Heat Pump Design Model, which can be used to predict the 
steady-state heating and cooling performance of an electrically 
driven, air-source heat pump. The ORNL Heat Pump Design 
Model has continued to evolve since the users’ manual for the pro- 
gram, ORNL/CON-80/R1, was last revised in August 1983. This 
series of modifications to the heat pump model resulted in the Mark 
III Version, which is three to five times faster, easier to use, and 
more versatile than earlier versions and can be executed on a per- 
sonal computer. The major changes made to earlier versions of the 
heat pump model relate to the organization of the input data, elimi- 
nation of redundant calculations in the compressor and refrigerant 
property computations, improvement of thermostatic expansion 
<adie and caellines tata correlations, revision of output format, and 
modifications to enable the model to run on a personal computer. 
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The Mark III Version of the ORNL Heat Pump Design Model is a 
comprehensive, easy-to-use program for the simulation of an elec- 
trically driven, air-source heat pump. 8 refs., 3 figs. 


34112 (PB—88-150594/XAB) Data structure for flexibly 
linking models of refrigerant components. Research memo. 
James, K.A.; Se A.; James, R.W. (Polytechnic of the 
South Bank, London UK). Inst. of Environmental 

neering). Jun 1987. 19p. (RM—104). NTIS, PC EOA/ MF 


A model of a vapor-compression heat pump was used to 
highlight the problems that occur with current programming and 
modeling techniques of refrigeration systems and heat pumps. A 
modeling environment was developed to overcome some of these 
limitations. The data structure, used in the environment, allows dy- 
namic mathematical models of refrigeration components to be flexi- 
bly linked, using standard rules, to produce any system layout. The 

the requirements 


34113 (PB—88-150602/XAB) Economic evaluation of 
variable 


Research memo. W 
A.K.H.; R.C. (Polytechnic of the South 
London ). Inst. of Environmental ne Sep 
1987. 23p. (RM—106). NTIS, PC E04/MF E04. 

The capital and annual energy-consumption costs of an air- 
conditioning system were evaluated to assess the economic applica- 
tion of variable compressor speed for refrigeration-system capacity 
control. The system was compared with two other capacity-control 
systems, hot-gas bypass and cylinder unloading, for both continuous 
and intermittent operation. It was concluded that variable-compres- 
sor-speed control is only economically viable when used in continu- 
ous operation. 


34114 (PB—88-158621/XAB) Window design with re- 
spect to thermal performance. Adamson, B.; Jonsson, B.; Se- 
meonova, E.I.; Sherbakov, A.V. (Statens Raad foer Bygg- 
nadsft Stockholm ee 1987. 99p. (D— 
15:1987). S, PC E04/MF A0O1 

Studies of windows as part of light weight walls were car- 
ried out. Much attention was given to studies of this kind in both 
the USSR and Sweden, as heat losses through windows make up a 
considerable proportion of the total heat losses in buildings. At 
seminars held in turn in each country, Swedish and Soviet experts 
exchanged reports dealing with the results of the studies. Using the 
Soviet data, the Swedish experts made several series of calculations 
to determine the effect of the parameters of different windows on 
heat losses in buildings. Using the methods developed in the two 
countries, tests were made on windows. The results of these permit- 
ted specification of both their fields of application and the practical 
aspects of their use. 


34115 a Residential HVAC a 
ing, a air-conditioning) market: 

strategies. S Y.A.; Lewis, J.E. (Gas Research ong 
Chicago, IL USA), Oct 1984. 15p. (GRI—80/0166. 1). 
NTIS, PC A03/MF A\ 

Me i aa ieee i ca, 
conditioning equipment; evaluates key changes and trends occuring 
in the heating, ventilating, and air-conditioning (HVAC) market- 
place; and projects the likely evolution of the residential HVAC 
market environment for gas-fired space conditioning systems. It 
also indicates current patterns of equipment sales and projects 
market potentials for selected gas technologies. Analysis shows a 
significant increase in interest over energy-efficient residential heat- 
ing equipment. This indicates a future market environment condu- 
cive to the introduction of new, high-efficiency, gas-fired heating 
products. With consolidation expected at all levels of the HVAC 
industry, developing sustainable position of comparative advantage 
will be crucial for survival and growth. The gas industry can 
expect more intense competition from other residential energy sup- 
pliers and will experience reduced load per application and per cus- 
tomer. Future competitive success will require reliable and energy- 
efficient equipment, with acceptable initial and operating costs ac- 
companied by aggresive commercialization programs. 
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ligh 
G. (National Bureau of Standards, Washingto j 
Building Equipment Div.). Jan 1988. 6lp. (NBSIR—88/ 
3691). NTIS, PC A04/MF A011. 

The document reports on an exercise in archiving in-situ 
lighting power densities for occupied office lighting environments. 
Drawing from a previous study where field surveys of existing 
lighting installations were recorded, the present study extends the 
data to include referencable lighting power densities for the original 
conditions. In addition, theoretical alternate ANSI lighting power 
densities are computed assuming one-for-one replacement with 
either energy saving or standard lamps and ballasts. 


34117 (PB—88-169826/XAB) Friability of spray-applied 
fireproofing and thermal insulations: the basis for a field-test 
method. Rossiter, W.J.; Roberts, W.E.; Mathey, R.G. (Na- 
tional Bureau of Standards, Washington, DC (USA). Center 
for Building Technology). Dec 1987. 59p. (NBSIR—87/ 
3621). NTIS, PC A04/MF AO1. 

The investigation was Phase 1 of a two-part study to devel- 
op a test method that can be used in the field to measure the friabil- 
ity of spray-applied fireproofing and insulating materials containing 
asbestos fibers. Four test methods were selected; compression/ 
shear, indentation, abrasion, and impact. For each of the four tests, 
mechanical devices were devised by modification of existing mate- 
rial test apparatus. A description of the test devices is given in the 
report. 


34118 (PFC—3121982) Study design. An energy perform- 
ance rating method, for multiple housing (EPR met method). 3rd 
revised Ed. (Favot (Peter) Consultants, Inc., Ottawa, Ontar- 
io (Canada)). 3 Dec 1982. 52p. (CE—01473). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

An energy rating method for multiple housing is proposed 
that, via a performance testing method, depicts how well a total 
building (as opposed to the pieces or elements) holds and retains its 
heat through three thermal characteristics: its thermal mass, its 
thermal resistance, and its air-tightness/ventilation characteristics. It 
is proposed to develop a set of test procedures and equipment that 
will measure relatively quickly (a few hours), the thermal decay of 
a building during cooling cycle and the temperature response 
during subsequent heating cycle. This would be accomplished by 
instrumenting a building with heat sensors, in numerous locations to 
specific configurations, which would be wired to a central comput- 
er within the building. Feasibility of monitoring these sensors 
through existing electronic carriers (e.g. TV cable, phone lines) is 
examined. The method would have uses that would be applicable 
to both existing buildings and to proposed new construction. For 
existing buildings, it would be used to determine the thermal qual- 
ity of the building and to compare the energy performance of one 
building to another, or to assess, empirically and quickly, how ef- 
fective enacted energy conservation improvements have been with- 
out having to wait for the results of several heating seasons, or to 
depend on analytical estimates. Once this technique has been tested 
and validated to a sufficient degree, by the testing of two buildings 
(one in Toronto and one in Ottawa) and the data compared to his- 
torical data and conventional design analysis, the tests, procedures 
and equipment will be assessed for the possibility of wide scale im- 
plementation of a relatively inexpensive and rapid form. 39 refs., 8 
figs. 


34119 (PM—BETTS8202) ane oon profile: ware- 
house and light industrial buildings. A research report: a pre- 
liminary study of the physical and energy char- 
acteristics of the warehousing and light industrial buildings 
sector. (Peat Marwick Ltd. (Camnada)). Mar 1982. 73p. 
(CE—01281). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Warehouse and light industrial buildings are one of the least 
researched building categories. This report documents the conduct 
and results of a study to obtain and analyze available data and then 
to develop a macro-level profile of this category of Canadian build- 
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ings. The intention was to establish the physical and demographic 
characteristics of the two main sub-categories of building (ware- 
houses, light industrial buildings) and then to assess energy con- 
sumption by end use and fuel type. It was estimated that the total 
floor space involved is 98.5 million square metres. There are in 
excess of 66,233 warehouse and light industrial buildings in Canada. 
Total annual non-process energy used is in the order of 115,000 ter- 
ajoules. 31 refs., 6 figs., 18 tabs. 


34120 (PW—26) Development of PWC [Public Works 
Cen Se hse ae Came Conte defi- 
ciencies. Mill, P.A.D. (Public Works Canada, Ottawa, On- 
tario). Mar 1978. 33p. (CE—01096). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

From The conserver society: the technological challenge. 
Renewable enerpy; 

Public Works Canada is using building science techniques 
with thermographic evaluation to provide more precise analytic ca- 
pabilities and to identify a broader range of enclosure/performance 
issues for extreme climatic environments. This report outlines the 
history and principles of thermography and its application to the in- 
vestigation of the thermal performance of buildings. A selection of 
thermographic equipment is described and evaluated. In a summary 
of Public Works Canada’s thermographic work to date, case studies 
and research projects are examined. Recently developed method- 
ologies in thermography and building science offer great potential 
for quickly and economically identifying buildings with enclosure 
defects and diagnosing their causes. Use of hybrid thermographic/ 
video equipment in building-performance surveys yields significant 
maintenance and retrofit cost savings through early identification 
and resolution of enclosure defects. Includes extensive annotated 
bibliography on thermography and building evaluation, and a glos- 
sary. 140 refs. 35 figs. 


34121 (PW—061977) Energy conservation study. Atmos- 
pheric environment service building. Technical note, 48. Seth, 
D.S.; Laszlo, G.P. (Public Works Canada, Ottawa, Ontario). 
Jun 1977. 57p. (CE—01201). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

A study was undertaken to conduct an Energy Analysis on 
the Atmospheric Environment Service (A.E.S.) Building in Downs- 
view, Ontario, using the Meriwether Energy System Analysis 
(BSA) Series of computer programs. This report presents the total 
energy consumption computed for the A.E.S. building using the 
ESA series, as currently operating; the findings of the survey car- 
ried out on January 5,6 and 7, 1977; a discussion of the significance 
of the indicated savings by judicious application of the energy con- 
servation techniques; and recommendations to effect energy sav- 
ings. The study shows that while the A.E.S. building has a comput- 
ed consumption of 79 kWhft? of equivalent energy (gas heating, 
electric cooling) a reasonable energy budget for the building is 32 
kWhft?, a reduction of approximately 60%. This reduction in 
energy consumption can be achieved by implementing primarily the 
operational changes recommended, the cost of which would be re- 
coverd in a few months through savings achieved. The conclusions 
drawn from the study suggest that even in a recently built building 
there is considerable potential for energy savings, and operational 
changes requiring little or no captial expenditure can be very effec- 
tive in reducing energy consumption. The study has also shown 
that many of the improvements could have been identified without 
resort to computer simulation. However, such a detailed analysis is 
necessary to accurately evaluate the energy savings of these im- 
provements or the viablility of modifications of questionable bene- 
fit. 7 figs., 11 tabs. 


34122 (SPA—BETT8206) Air infiltration in warehousing 
and industrial buildings. A research 


light report. Ferguson, 
J.E. (Spider En tes (Waterloo), Inc., Ontar- 


gineering Associates 
io (Caniada)). Mar 1982. 45p. (CE—01277). CANMET/TID, 
Energy, Mines and Resources Canada; 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 
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A state-of-practice review of air leakage considerations in 
buildings is presented, with particular emphasis on buildings in the 
warehousing and light industrial classification. Aspects addressed 
include the significance of infiltration/exfiltration air leakage sites, 
and methods used to measure and estimate infiltration. The main 
conclusions from this review include the following. Virtually no re- 
search work has addressed air leakage in buildings within the ware- 
housing and light industrial building category. Therefore, only lim- 
ited leakage data for components prevalent in light industrial build- 
ings are available. No estimation method has been developed specif- 
ically for use in warehousing and light industrial buildings. Howev- 
er, one of the numerous models previously developed for residen- 
tial application could possibly be adapted. Recommendations for 
further work include generation of an air tightness/infiltration data 
base from fan pressurization and tracer gas tests for a cross-section 
of light industrial buildings, generations of component air leakages 
data using on-site tests and development (or adaptation), and valida- 
tion of an infiltration estimation method. 60 refs. 


34123 (SRL—BETT8401) Airtightness tests on 200 new 
houses across Canada: summary of results. A research report. 
Salatisky, M. (Saskatchewan Research Council, Saskatoon 
(Canada). Jan 1984. 46p. (CE—01314). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A data base on the airtightness performance of houses built 
according to current construction practices (1980 to 82) was estab- 
lished, province by province, across Canada. Airtightness tests 
were conducted using the fan-depressurization method and the re- 
sults were compared by province, builder, house style, and house 
size. The survey shows considerable variations in the leakiness of 
the houses when the results are compared by province. Less varia- 
tion in airtightness exists when the houses are compared by builder, 
house style, and house size on a provincial basis. The results sug- 
gest that builders in Canada should have little difficulty in con- 
structing houses with a 50% improvement in the level of airtight- 
ness at little extra cost. 6 refs., 6 figs., 35 tabs. 


34124 (SS—041985) R & D of an insulating curtain for 
residential application. (Sunergy Systems Ltd., Tom-ono, 
Alberta (Canada)). Apr 1985. 138p. (CE—01293). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This study concerns the development of a system for insulat- 
ing windows that would combine thermal resistance with good es- 
thetic qualities and a responsiveness to privacy and solar control. 
Previous work had generally defined an appropriate system as com- 
prising two layers of aluminized fabric that can be sealed on the 
perimeter and are vertically raised and lowered onto a curtain 
roller. This research effort undertook to refine hardware, edge 
seals, esthetics, versatility of application and test marketing. The 
curtain is normally operated with a beed chain and sprocket. These 
and other hardware components have been refined to a high level 
of reliablility and simplicity. Satisfactory techniques to achieve ade- 
quate perimeter seals demanded a great effort. The system now 
being used involves a flat narrow strip of polypropylene secured to 
the edge of the fabric and retained by an aluminum 'C’ track. A top 
seal is formed by draping a strip of decorative fabric over the cur- 
tain roller. Preventing air movement at the sill is accomplished 
with a weighted fabric ‘bubble’ seal. The present system has been 
found to reduce typical night-time heating loss by two-thirds. But a 
window treatment system, almost irrespective of its thermal control 
abilities, will finally be accepted or rejected on an esthetic assess- 
ment. The present curtain system is very responsive to this fact. It 
has been applied to widths to 20’ and heights to 16’. An application 
of great need is for solar control in overhead glazing, such as in 
sunspaces and skylights. In many situations, as with large curtains, 
accesibility, convenience or assured operation, the use of an auto- 
mating motor is appropriate. 5 refs., 74 figs. 
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34125 (TES—BETT8309) Ventilation requirements for 


airtight homes. A research (TES Ltd., Ottawa, Ontar- 
io (Canada)). Sep 1983. vp. (CE—01092). CANMET/TID, 
Energy, es and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

With the current increased interest in energy conservation, 
measures are being taken to conserve the amount of energy used in 
the heating and cooling of buildings. Building envelopes have been 
tightened, insulation levels increased and ventilation rates reduced. 
These measures have lead to problems of poor air quality and high 
humidity levels. In addition, serious problems have been encoun- 
tered with the use of combustion devices in airtight houses. This 
paper presents technical background on ventilation requirements for 
airtight houses. It includes a review of current published material 
relevant to ventilation of residential buildings, as well as a review 
of appropriate codes and standards both current and proposed. The 
work covered ventilation requirements for residential buildings ex- 
cluding apartments, with emphasis on energy efficient housing. Ret- 
rofits and modifications to existing buildings were not considered. 
A general consensus has been reached that a ventilation rate of ap- 
proximately 50 1/s is required to maintain an adequate indoor air 
quality level. In order to achieve specified control of the ventilation 
rate, mechanical ventilation systems (possibly in conjunction with 
heat recovery devices) will likely be required. This paper includes 
an annotated bibliography. 55 refs., 4 tabs. 


34126 (UNIES—BETT8208) The effects of re-insulation 
on some houses in Winnipeg. A research report. (UNIES 
Ltd., Winnipeg, Manitoba (Canada)). Sep 1982. 144p. (CE— 
01285). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Energy-related variables were monitored in six detached 
houses in Winnipeg, Manitoba before and after the houses were ret- 
rofitted by re-insulating the exterior walls and ceiling, or walls 
only, with blown loose-fill glass-fibre or cellulose insulation. The 
variables included interior relative humidities, interior air and build- 
ing-envelope temperatures, decay heat loss, location of the neutral 
pressure plane, airtightness, steady-state furnace combustion effi- 
ciency, furnace on/off cycling time, and electricity and natural gas 
consumption. Thermographic scans of the building envelope from 
the interior and an energy audit of the building and occupants pro- 
vided additional information. Despite the diversity of house types 
represented in the study sample the monitoring confirmed expecta- 
tions about, and provided quantitative information on, the major ef- 
fects of the re-insulation: increases in airtightness, interior relative 
humidity, and building envelope temperatures, and reductions in air 
leakage, heat loss, and fuel consumption. 1 ref., 43 figs., 61 tabs. 


34127 (VE—EMR031980) Energy conservation in office 
balidings review of Conmiins end US. studies, surveys, pre- 
grams and publications. Building series, 2f. (Vinto Engineer. 
ing Ltd., Edmonton, Alberta (Canada)). Mar 1980. 211p. 
(CE—01225). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

In Canada today 14 percent of all energy used is used to 
heat, cool, and light commerical buildings. This paper describes 
some of the characteristics of the office building sector in Canada 
in terms of the size or type of buildings, their energy consumption, 
the potential for conservation, and attitudes of the building owners 
and users toward energy management. An annotated bibliography 
of relevant literature is included. Examination shows that the poten- 
tial for energy conservation in both new and existing office build- 
ings is fairly large. However, it would seem that one of the funda- 
mental problems affecting realization of the energy conservation 
potential within the office building sector has been the lack of fi- 
nancial incentive. This is gradually changing as energy prices con- 
tinue to rise, and the public at large places a greater emphasis on 
energy conservation. Includes index. 8 figs. 
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34128 (WLW—061981) Development of heat pumps for 

space and domestic water heating. Design report. (Wardrop 
w.L L.) and Associates Ltd., Winnipeg, Manitoba (Canada)). 
Jun 1981. 42p. (CE—0141 1). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

A two-speed, air-to-air heat pump designed for space heating 
has been modified to include a water-cooled condenser and a liquid 
subcooling heat exchanger to provide domestic water heating. This 
experimental system heats water while space heating or cooling, 
and on a water heating only cycle when neither space heating or 
cooling is required. This interim design report describes the experi- 
mental system design. It also projects the performance of this 
system in comparison to a conventional single-speed, space-heating 
heat pump system combined with an electric-resistance hot water 
tank. The higher capacity experimental two-speed heat pump’s pro- 
jected seasonal coefficient of performance, including the compres- 
sor, outdoor fan, indoor fan, and circulating pump input, is 2.22 or 
28% higher than the conventional heat pump. Adding the supple- 
mentary electric-resistance space and water heating energy input, 
the experimental heating system's performance factor (output/ 
input) was projected at 1.73 or 31% higher than for the conven- 
tional heat pump heating system. This represents a 24% reduction 
in the energy input requirements. 6 figs., 3 tabs. 


34129 ypc ey range Development of heat 
pumps for space and domestic water oat —— 
report. (Wardrop (W.L.) and Associates L Olay 
Manitoba (Canada)). Dec 1982. 10lp. CE OIa) 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

A two-speed air-to-air heat pump was modified to heat do- 
mestic water along with its normal space heating and cooling func- 
tions. This experimental system was installed in an existing single- 
family test residence in Winnipeg and monitored Gaily for one year. 
The experimental system applied available heat pump capacity in 
the form of refrigerant superheat, heat of condensation, and liquid 
subcooling to domestic water heating. It provided water heating on 
the space heating cycle, space cooling cycle and on a water heating 
only cycle. The monitoring program indicated that the experimen- 
tal heat pump system met 51.6% of the water heating load and 
48% of the space heating load. In addition to contributing this por- 
tion of the space and water haeting load, the experimental system 
improved the space heating and cooling cycle efficiency, and re- 
duced the water heating costs by 14.7% over all-electric resistance 
water heating. Projections indicate that the water heating energy 
savings achieved could be increased if improvements listed in the 
report were incorporated into the experimental system monitored. 
Savings and payback period projections for this improved heat 
pump water heating system is shown for five Canadian cities. It 
was concluded that it is viable to develop this concept into a com- 
mercial product. 8 refs., 22 figs., 11 tabs. 


34130 (WU/BA—1980F) The role of home energy audits 
in facilitating residential retrofits. Deutscher, T.; Munro, H. 
(Western Ontario Univ., London (Canada). School of Busi- 
ness Administration). [1980]. Sip. (in French). (CE—01160). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The main objective was to establish a framework of analysis 
applicable to the decision to proceed with the energy auditing of a 
house. The basic question is to determine if these audits constitute 
an economically justifiable method for encouraging appropriate ret- 
rofitting measures. In theory, it would seem that an energy audit 
program in the residential sector would effectively supplement 
other programs presently being offered in Canada, in particular the 
Enersave program as well as government information-distribution 
programs. This conclusion is based on an analysis of the decision 
process concerning retrofitting. Examining this process reveals the 
existence of many important obstacles to decision-making, a number 
of which can be surmounted by a program that would offer ‘the 
services of qualified assessors capable of determining the problems 
and solutions relating to residential energy conservation. By exam- 
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ining a number of existing energy audit programs in the USA, it is 
noted that such programs are necessarily costly, from $60-100 per 
audit - and nothing has been found to indicate that such programs 
are profitable. It is concluded that research into the costs and ad- 
vantages of such programs is necessary before adopting them in 
Canada. 44 refs., 6 tabs. 


34131 (WU/BA—793103) Imposed choice purchases of 

energy using equipment for installation in new housing, 
Quelch, J.A. (Western Ontario Univ., London (Canada). 
School of Business Administration). 31 Mar 1979. 228p. 
(CE—01087). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report contains the findings of an investigation into the 
decision making processes used by intermediaries, such as builders 
and utilities, in their purchases of energy-using equipment for instal- 
lation in new housing. In addition to reporting the results of clinical 
and survey research in this area, the study evaluates alternative 
policy options in terms of the likelihood of their implementation 
leading to reduced residential energy consumption. The report con- 
siders water heaters, furnaces and space heating equipment, and 
major kitchen and laundry appliances. In each case, market and 
technological trends are reviewed together with estimates of the 
annual energy consumption attributable to imposed-choice pu- 
chases. The decision making processes and criteria used by interme- 
diary purchasers are discussed for each equipment category. The 
report concludes that the energy consumed by imposed-choice 
equipment purchases is a highly significant component of total resi- 
dential sector consumption. However, builders currently make their 
purchase selections with little or no attention paid to comparative 
energy performance. To encourage purchases of more energy effi- 
cient equipment, a number of recommendations for implementation 
by government policy makers are made. These recommendations 
include improved product standards, building codes, and awareness 
programs, but do not include financial incentives. 28 refs., 11 figs., 
65 tabs. 


34132 (YU—1984) An interim assessment of the Ener- 
guide Program. Tryfos, P.; Fenwick, I. (York Univ., Toron- 
to, Ontario (Canada)). [1984]. 70p. -(CE—01159). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

FR. 


The Energuide program required Canadian appliance manu- 
facturers to label their products to show their electric energy con- 
sumption under standard test conditions in order to encourage con- 
sumer awareness of possibilities of enrgy conservation in this area. 
This paper, based on the Energuide program, analyzes the changes 
in home appliances with respect to their energy consumption and 
the kinds of evaluations consumers make when choosing such appli- 
ances. The types of appliances considered are refigerators, freezers, 
stoves, washing machines, dryers, and dishwashers. The research is 
based on information taken from the Energuide program, from doc- 
umentation supplied by manufacturers and retailers, and from an 
appliance price survey in a metroplitan area. Two main conclusions 
are offered. Most home appliances sold in Canada in 1982 consume 
much less energy than those models offered at the start of the En- 
erguide program (1978), and average electricity consumption for 
these appliances has decreased more than was predicted. Consum- 
ers appear to attach importance to energy efficiency when purchas- 
ing an aplliance, perhaps less than is warranted by rational econom- 
ic calculation and the economic conditions of the moment. It seems 
that programs like Energuide have not yet exhausted all the possi- 
bilities of improving energy conservation. 19 res., 23 tabs., 1 fig. 


34133 Rotary magnetic heat pump. Kirol, L.D. (to Dept. 
of Energy, Washin; DC). US Patent 4,727,722. 1 Mar 
1988. Filed date 11 Feb 1987. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A rotary magnetic heat pump is described comprised of: at 
least one circular plate comprised of predetermined material, 
having a central hole and an axis of rotation through the hole; a 
substantially toroidal shaped housing having first inlet and outlet 
ports and having second inlet and outlet ports and with at least one 
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circular plate being rotatably mounted in the housing; means for in- 
ducing a localized strong magnetic field throughout the interior 
portion of the housing substantially between the first inlet and the 
second outlet port; means for rotating, at least one circular plate in 
a predetermined direction in the housing on the axis of rotation of 


1, 2-9(Feb 1988). 
This paper presents a second law analysis of solid desiccant 


generation energy also yields a local maximum for the second law 
efficiency. 


34135 Comparison of a thermoelectric cooling 

a groundwater heat pump. Mei, V.C.; Chen, F.C.; Mathipra- 
kasam, B. New York, NY; American of Mechanical 
Engineers (1987). Sp. (CONF-871234—). American Society 
oor a Engineers, 345 East 47 St., New York, NY 

From ASME winter meeting; Boston, MA, USA (13 Dec 
198 

ie Technical Paper 87-WA/AES-3. 

The performance of a ground water thermoelectric (TE) 
heat pump system, based on today’s state of the art TE materials, 
was calculated and compared with that of a conventional ground- 
water heat pump under the same water inlet temperature and flow 
rate. It was found that the TE system was quite competitive for 
cooling, particularly for groundwater temperatures below 19°C 
(64°F). The TE system performed poorly for heating mode oper- 
ation. A cooling coefficient of performance (COP) of 6.4 could be 
realized by a properly designed TE system at a groundwater tem- 
perature of 13°C (55°F), compared with a COP of 4.35 for a con- 
ventional heat pump. For heating mode operation at the same 
water temperature, the TE system achieved a COP of 1.82, while 
the conventional heat pump performed at a COP of 3.72. TE sys- 
tems for many buildings, where part of the areas require year-round 
cooling, can be a good alternative if groundwater of sufficiently 
low temperature is available. 


34136 Simulated performance of absorption heat pumps 
ee ee ee ee 
York, NY; American Society of Mechanical 

(1987). 10p. (CONF-871234—). American of Me- 
chanical 345 East 47 St., New York, NY 10017. 

From ASME winter meeting; Boston, MA, USA (13 Dec 
198 

o Technical Paper 87-WA/AES-2. 

A new aqueous ternary mixture consisting of 53 wt % 
LiNOs, 28 wt %.KNOs, and 19 wt % NaNOs is available for high- 
perature (P-X-T) and the specific enthalpy-concentration-tempera- 
ture (H-X-T) data in the form of correlated polynomial expressions 
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are used in a computer program to simulate results of a temperature 
amplifier heat pump with LiBrH.2O and ternary nitrateH,O mix- 
tures as working fluids. Although the limits of applicability of the 
two fluids are different, there is a region of commonality where the 
comparison can be made. The difficulties are lack of adequate ther- 
mophysical data on both mixtures in the temperature ranges of in- 
terest. In the absence of adequate thermophysical data, for the mix- 
tures, the study serves as a “best case” first approximation. The re- 
sults show that the ternary nitrate mixtures potentially have ap- 
proximately a 10% advantage in COP and a 15% advantage in tem- 
perature lifts over aqueous lithium bromide mixtures at high tem- 
peratures. Ternary nitrates are hampered by crystallization at low 
waste heat temperatures and cannot operate competitively in the 
low lift and temperature boost regions. This potential performance 
advantage at high temperatures for the ternary nitrate mixtures is 
justification for additional work to obtain adequate thermodynamic 
transport and corrosion data. 


34137 Estimated fuel savings for heat pump systems that 
combine ejectors and engine-driven Murphy, 
R.W. New York, NY; American Society of Mechanical En- 
= (1987). 4p. (CONF-871234—). American Society of 
— Engineers, 345 East 47 St., New York, NY 


From ASME winter meeting; Boston, MA, USA (13 Dec 
1987). 

Technical Paper 87-WA/AES-4. 

An existing ejector heat pump model was modified and com- 
bined with generic internal combustion engine and compressor 
models to assess the potential for ejectors driven by engine reject 
heat to reduce the fuel consumption of heat pumps driven by inter- 
nal combustion engines. Under the model assumptions for nominal 
cooling mode conditions, a parallel arrangement of the ejector with 
the engine-driven compressor decreased heat pump system fuel 
consumption by 11% from the baseline engine-only case. For an 
ejector downstream in a series arrangement with the engine-driven 
compressor, the calculated fuel savings was 8% from the baseline. 
If assumed enhanced ejectors were employed in these situations, 
calculated fuel usage reductions were 19% and 17%, respectively. 


3202 Transportation 
REFER ALSO TO CITATION(S) 33777, 34266, 34518, 34815 


34138 (CU—ERG762) The conservation of oil through 
the use of electric automobiles. Hedley, T.B.; Mo, C.Y.; 
Swintor, M.C. (Carleton Univ., Ottawa, Ontario (Canada)). 
May 1976. 72p. (CE—01484). CANMET/TID, Energy, 
Mines and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0GI1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Virtually the entire Canadian transportation system is driven 
by the energy of petroleum. At present there are few possibilities to 
supplant the hydrocarbon liquids required by the various modes of 
travel with other sources of energy. However, the electrification of 
railways and road-vehicles appears on the horizon as a way of re- 
ducing the pressure on petroleum resources. Hydro, nuclear-steam 
and coal-steam plants would supply electrical energy to be stored 
or used directly. The use of electric automobiles may become one 
of the many options for reducing the demand for oil in the trans- 
portation sector. Depending upon appropriate government policies, 
savings of crude oil could match those expected though the adop- 
tion of automobiles of improved fuel economy by the 1990s. When 
electric automobiles become available in large numbers will depend 
upon successful technical developments, interest of manufacturers, 
governments and the public. The middle 1980s is estimated as a rea- 
sonable starting date. However, activities in the USA will most 
likely decide events leading up to electrification of roadway vehi- 
cles in this country, as the Canadian market is simply too small to 
justify an independent industry. 53 refs., 23 figs., 14 tabs. 
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34139 (DC—25031982) Report on — ogas: passenger car 
vehicle fuel use modelling and data. Dale, P. (Dale and Dick- 
inson Consultants (Canada)). 25 Mar. 1982. 3lp. (CE— 
01212). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

In view of the important role the passenger cars play in 
transportation fuel use in Canada, this study was undertaken to 
evaluate the National Energy Board’s model for forecasting passen- 
ger car gasoline demand, MOGAS, in terms of its usefulness to 
Transport Canada. MOGAS contains a vintage model of the auto- 
mobile stock by age, and behavioural equations for new car aver- 
age annual mileage per automobile. Estimates of fuel economies and 
proportions of urban and rural travel by size of car are combined 
with the model results for annual miles travelled for each size of 
car to give total fuel use in any year. The analysis undertaken in 
this study shows that a simple reestimation of MOGAS over the 
period 1966 to 1980 does not yield acceptable results. The pre- and 
post-oil crisis periods represent different behavioural structures for 
passenger car demand, with serious modelling implications. Gas use 
estimates may be biased by the omission of economic variables in 
certain equations. Other problems of specification result from mod- 
elling passenger car fuel use in isolation from the rest of the passen- 
ger transportation system. Limitation in the availability and quality 
of data has been and continues to be the major bottleneck in resolv- 
ing these difficulties. The study also discusses different approaches 
to modelling passenger car fuel use and the corresponding data im- 
plications. Short-term methods of rendering MOGAS more useful 
for the purposes of Transport Canada are suggested and longer- 
term efforts to restructure passenger car fuel use modelling are dis- 
cussed. 20 refs., 9 tabs. 


34140 (DE—011982) Evaluation of truck tire rolling re- 
sistance: bearing losses and road surface effects on rolling re- 
sistance. Phase 2. (Davis Engineering Ltd., Ottawa, Ontario 
(Canada)). Jan 1982. 110p. (CE—01450). ‘CANMET/TID, 

ergy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A project to design, fabricate and test a rig for measuring 
the over-the-road truck tire rolling resistance and bearing moment 
losses was undertaken. This report describes that part of the project 
which was intended to calibrate the force bridge and TARR 
system, automate the data acquisition system, design and install ad- 
ditional control and parameter monitoring systems, and to acquire 
and test chosen truck tires. The results of a short over-the-road test 
program indicated that further development of the rig may be re- 
quired in some areas, but the overall performance of the rig was 
encouraging and lead to optimism towards a successful completion 
of the project objectives. Recommendations have been made to 
refine certain aspects of the rig followed by further verification 
testing leading to a full calibration and road test program. An ap- 
pendix contains detailed discussion of calibration and error analysis 
theory relevant to the project. 4 refs., 42 figs., 7 tabs. 


34141 (DE—071982) Comparison of pews cycle fuel 
consumption with on-road measurements, Final report. (Davis 
Engineering Ltd., Ottawa, Ontario (Canada)). Jul 1982. 
113p. (CE—01449). CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1; $0.34CAN per page, $3.40 CAN minimum. 

An evaluation program was undertaken to determine the rel- 
ative differences between highway fuel consumption and dynamom- 
eter laboratory figures. In this project, highway fuel consumption 
tests were performed on twelve passenger cars on three different 
highways using four drivers. Laboratory tests were also performed 
utilizing the EPA highway cycle and representative runs from the 
highway tests performed. The testing program was carried out be- 
tween January and July, 1982. Test data, comprising the bulk of 
this report, are presented in tabular and graphic form. The results 
indicate that there is a considerable difference between the guide 
book values and actual highway results. This variation was found 
to be less when compared to the EPA highway cycle runs conduct- 
ed during this project and the highway simulation runs on the dy- 
namometer. Fuel consumption tends to increase on highways of 
higher speed, and with hills and curves. In general, the driver who 
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drove with the most consistency also obtained the lowest fuel con- 
sumption. 3 refs., 37 figs., 30 tabs. 


34142 (ENEA-RTI-STUDI-STRAT—87-4) Energy and 
transportation: Fundamental reference data. Chironi, T. 
(ENEA, Rome (italy). Jun 1987. 137p. (in Italian). NTIS 
Sales Only), PC A0O7. Order Number DE88753202/ 
AW. 


This paper provides numerical data on key activities in 
Italy's transportation sector. Comparisons are made with corre- 
sponding E.E.C. data. This information is then used to assess the 
sociological, economic, and environmental impacts of transporta- 
tion development. Emphasis is given to an analysis of how trans- 
portation related energy consumption, which accounts for one third 
of Italy's total energy demand, effects energy planning and policy. 


34143 (ENEA-RTI-STUDI-STRAT—87-7) Transporta- 
tion in Italy: energy Chironi, T. (ENEA, Rome 
(Italy)). Oct 1987. 26 p. in Italian). NTIS (US Sales Only), 
PC A03/MF AO01. Order Number DE88753189/JAW. 

This study provides information relative to the national pro- 
visions (Italian) for energy conservation in the transportation 
sector. On the basis of statistical data on transportation energy con- 
sumption, an energy policy for this sector is proposed. 


34144 (FERIC—061986) A study of logging truck fuel 
economy. Phase 3. Wakefield, R.D.C. (Forest Engineering 
Research Inst. of Vancouver, British Columbia). 
Jun 1986. 22p. (CE—01471). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report gives details on the installation, maintenance, and 
operation of the equipment used for field work to collect data on a 
logging truck’s performance while in service. It also lists the im- 
provements and changes made in test equipment and method over 
earlier phases of an overall project. A data acquisition system 
(DAS) with an inceased number of instrument input channels was 
used. The data reduction software was modified to accommodate 
the extra channels, and data were collected for over fifty loads. 
The instrumentation proved to be much more reliable than in earli- 
er phases. There was only one thermocouple failure. The speed/dis- 
tance and engine speed transducers were reliable, and the fuel 
system worked well in both the metering and bypass modes. A fuel 
pump did fail while in service but did not cause any operating 
downtime for the truck. The torquemeter installation proved trou- 
ble free. However, valid torque data were not collected due to 
problems with the torquemeter signal conditioner, the DAS torque 
channel, and the signal cables. The DAS worked much better than 
in earlier phases of the project. There was only one major failure 
and this was due to a burned out CPU. No reason for this failure 
could be determined. 20 figs., 1 tab. 


34145 (GS—091982) A study of automatic traffic control 
radio communications alteratives. (Greendata Systems Lid., 
Toronto, Ontario (Canada)). Sep 1982. 57p. (CE—01406). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This study was undertaken to determine whether radio com- 
munication offers a feasible cost-effective alternative for automatic 
traffic control systems communications in any area of Canada 
where automatic traffic control could realize substantial energy sav- 
ings. Toronto’s automatic traffic control system, in operation since 
1963, has saved millions of driver hours and gallons on fuel, and 
has postponed or eliminated the need for much new road construc- 
tion. Similar systems based on the Toronto design have been imple- 
mented around the world. The present system design is based on 
telephone communications between the central computer system 
and the intersection controllers. The continuing escalating cost of 
the communications component of the system is a major concern, 
and could jeopardize the longer term attractiveness of the traffic 
control system. As a result, it has been decided to carry out a case 
study based on the Metro traffic control system. The study is to 
evaluate feasible radio-based alternatives for automatic traffic con- 
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trol system communications, and to estimate annual operating cost 
savings which could be realized by phasing over to radio. As the 
study developed, it became apparent that hybrid low band width/ 
landline based alternatives should be included in the preview of the 
study. It was concluded that the semi transparent landline option 
offers the greatest savings with only a low level of risk. The fully 
transparent multiplexor option offers significant savings for the 
lowest level of risk. In cities other than Toronto, sufficient frequen- 
cy spectrum may be available to eliminate the need for trunk lines 
from the centre to each node. This would eliminate the landline 

ion of the radio/landline option communications costs in such 
cities. 11 figs., 22 tabs. 


34146 (NP—8770194) Influence of the means of transport 
chosen on energy consumption and pollutant emission in dif- 
ferent settlement structures. Schmidt, W. (Koeln Univ. (Ger- 
many, F.R.). Wirtschafts- und Sozialwissenschaftliche Fa- 
kultaet). 19 Dec 1986. 292p. (In German). NTIS (US Sales 
Only), PC Al13/MF A0Ol1. Order Number DE88770194/ 
JAW. 


"The increasing separation between the basic functions of ex- 
istence - especially by the shift of residences into the suburban areas 
of agglomerations - has consequences for the transport sector. 
These consequences are investigated representatively for the zones 
of the land use and land development plan (LEP) no. I/II of 
North-Rhine Westphalia. Chapter 2 looks into the structural devel- 
opment of energy consumption in the transportation sector and 
makes a quantitative analysis of pollutant emissions resulting from 
transport. This is followed in chapter 3 by an investigation of the 
transport behaviour of the resident population, differentiated ac- 
cording to the land-use-planning categories ‘centre of agglomer- 
ation’, ‘marginal zone of an agglomeration’, and ‘rural zone’. Chap- 
ter 4 describes the development of the settlement structure ex post. 
Then the extent and structure of the population’s development in 
the land-use categories and migration movements between the rele- 
vant zones are investigated on the basis of secondary-statistics mate- 
rials with special regard to migration movements between outskirts 
in the most densely populated part of North-Rhine Westphalia. 
Chapter 5 deals with direct and indirect consequences in the trans- 
port sector as well as with the side-effects induced by measures to 
be considered. On the basis of the results of transport and migration 
analyses, possibilities to control settlement structures are discussed, 
which might help to better coordinate the basic functions of exist- 
ence and thereby to save energy-consuming and environmentally 
harmful transport services. 


34147 (PB—88-155601/XAB) Fleetsave: fleet manage- 
ment programme and data monitoring. Final report. Lewis, 
R.G.; Bone, I. (New Zealand Energy Research and Devel- 
opment Committee, Auckland). Aus 1987.  56p. 
peegay orn ae cabana gt 

Stavtinaaten>deraiiainee sated aeimecantieiauanenntes 
(AA), (Auckland) Inc. jointly agreed in 1981 to introduce a fleet- 
management program (Fleetsave) aimed at reducing fuel consump- 
tion in light-vehicle fleets. The program was demonstrated at AA 
Auckland’s premises during February 1982. In the demonstration 
program, the contractor set out to establish program viability and 
credibility. It was agreed that the concept was based on sound, sen- 
sible, and proven techniques that had been used by the AA in part 
for several years. 


(PB—88-156567/XAB) Literature review of the 
factors that influence the wear of slurry-handling systems. 
Carter, A.M.F.; Howarth, D. (Council for Mineral Technol- 
ogy, Randburg (South Africa)). 30 Sep 1987. 47p. 
(MINTEK-M—319). NTIS, PC E03/MF AO1. 

Summary in Afrikaans. 

The factors that contribute to the wear and corrosion of 
components in slurry-handling systems are reviewed. These factors 
include the properties of the liquid and solid phases of the slurry; 
the resistance of metals, ceramics, and polymers to corrosion and 
degradation; and the mechanical properties of these materials. The 
influence of various fluid-d ics parameters is also considered. 
Methods of laboratory, pilot-plant, and on-site testing are also. re- 
viewed. Finally, suggestions are made for. further investigations that 
would be specifically relevant to the wear of slurry-handling sys- 
tems in the South African mining industry. 
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34149 (SAND—88-1061C) Heating requirements and 
nonadiabatic surface effects for a model in the NIF [National 
Transonic Facility] cryogenic wind tunnel. Macha, J.M.; Lan- 
drum, D.B.; Pare, L.A. III; Johnson, C.B. (Sandia National 
acme ig me NM (USA); Lockheed Missiles and 
unnyvale, CA (USA); National Aeronautics 
on Space Administration, Langley AFB, VA (USA). 
Langley Research Center). 988. Contract AC04- 
76D 89. 10p. (CONF-880592—2). NTIS, PC A02;3. 
Order Number DE88009253/JAW. 
From 15. AIAA aerodynamic testing conference; San Diego, 
CA, oe (18 May 1988). 
A theoretical study has been made of the severity of nona- 
dliteathe waite cltliiahine tdhing trem tanaradl tant enteees etd 
a model in a cryogenic wind tunnel. Local surface heating is recog- 
nized as having an effect on the development of the boundary 
layer, which can introduce changes in the flow about the model 
and affect the wind tunnel data. The geometry was based on the 
NTF Pathfinder I wind tunnel model. A finite element heat transfer 
computer code was developed and used to compute the steady state 
temperature distribution within the body of the model, from which 
the surface temperature distribution was extracted. Particular three 
dimensional characteristics of the model were represented with var- 
ious axisymmetric approximations of the geometry. This analysis 
identified regions on the surface of the model susceptible to surface 
heating and the magnitude of the respective surface temperatures. It 
was found that severe surface heating may occur in particular in- 
stances, but could be alleviated with adequate i material. 
The heat flux through the surface of the model was integrated to 
determine the net heat required to maintain the instrumentation 
cavity at the prescribed temperature. The influence of the nonadia- 
batic condition on boundary layer properties and on the validity of 
the wind tunnel simulation was also investigated. 20 refs., 12 figs. 


34150 (TC/TDC—TP2631) Energy and intercity freight 
transportation in Canada: a review of progress. Bhattachar- 
yya, S.K. (Transport Canada, Montreal, Quebec. Transpor- 
tation Devel tt Centre). Mar 1980. 59p. (CE—01196). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This report presents a review of work done to date in 
Canada on the subject of energy and intercity freight transportation 
by mode of trucks, railways, marine and pipeline. This study draws 
on recent and historical studies and data publications where avail- 
able. In addition, an exploratory analysis has been performed on 
modal energy estmates previously worked out by the Strategic 
Studies Branch of Transport Canada. Following a brief introducto- 
ry section, characteristics of intercity freight are dis- 
cussed. In dealing with the development of the industry and its 
growth characteristics, emphasis is placed upon the understanding 
of the freight transportation system including the vehicle, the ship- 
ment and the right-of-way. Gaps in current knowledge, wherever 
possible, are identified for each of the freight modes. The energy 
consumption of the intercity freight transporation system is exam- 
ined, with the general objective of evaluating the state of capability 
in assessing current and future energy usage for each freight mode. 
The final section presents a brief outline of research programs rec- 
ommended for immediate action. It is expected that a successful 
completion of the research programs will help evaluate alternative 
policies to determine their relative potential for reducing the 
amount of energy consumed in the intercity shipment of commod- 
ities. 108 refs., 3 figs., 14 tabs. 


34151 (YU/FAS—121981) Transit users and non-users: 
factors affecting mode choice. An evaluation of a new meth- 
odology. Final report. Fenwick, I.; Heeler, R.; Simmie, P. 
(York Univ., Toronto, Ontario (Canada). Faculty of Admin- 
istrative Studies). Dec 1981. 142p. (CE—01379). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The aim of this study is to determine how users and non- 
users of public transit for commuting to work differ in their percep- 
tion of the available modes, and in the trade-offs they are willing to 
make in selecting their preferred mode. Data collection was con- 
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fined to individuals working in the Metropolitan Toronto region 
who could be considered to have a choice of public or private tran- 
sit modes. The purpose of this research was to foster energy con- 
servation through encouragement of transit use, particularly by 
commuters who do not currently use transit. The objective of the 
study was to test_a methodology that would measure the values of 
and perceptions toward travel to work. A self-completion question- 
naire was developed and pilot tested with a convenience sample of 
120 commuters. The research instrument proved to be understand- 
able, sensitive enough to discriminate between transit and non-tran- 
sit users, and answerable by respondents. The data from the pilot 
test show the kind of information that can be provided by the re- 
search instrument. For example, price was the most dominant ride 
characteristic. The perception data indicate that transit and non- 
transit users do not see a sharp difference in the cost of car and 
transit. Thus car users were likely including only gasoline costs in 
their total cost estimates. To remain competitive, transit must pro- 
mote the full costs of car travel, and maintain its own perceived 
cost advantage. The consumer modelling is potentially the most 
valuable output from this type of research. There it was seen that a 
simulated service improvement could significantly increase rider- 
ship. A simulated promotional campaign had no effect on ridership. 
717 refs. 13 figs., 17 tabs. 
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REFER ALSO TO CITATION(S) 32109, 32231, 32236, 32396, 32412, 32460, 
32467, 32549, 32660, 32909, 33137, 33267, 33723, 33728, 33729, 33754, 33761, 
33762, 33762, 33763, 33763, 33764, 33764, 33802, 33928, 33941, 33943, 33955, 
33957, 33958, 33963, 33964, 33965, 33968, 34075, 34102, 34813, 35485 


34152 (ABACUSEM—021979) A preliminary investiga- 
tion of the efficiency of oilfield line heaters and treaters. Su- 
kovieff, R.; Sanden, J.; MacGregor, I.; Kana, F. (ABACUS 
Engineering and Machine Ltd., Calgary, Alberta (Canada)). 


Feb 1979. vp. (CE—01345). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 


This report details the results of an investigation into the ef- 
ficiency of oilfield heaters and treaters in Alberta. The study estab- 
lished baseline data for existing heater and treater efficiencies in 
two different ways. Firstly, current theory and design practices 
were reviewed using a literature survey. Secondly, field and shop 
performance tests were conducted on units under actual operating 
conditions. The results of these two portions of the project were 
then combined with a statistical analysis based on a producing com- 
pany survey. This produced an estimate of the fired equipment size 
and capacity distribution across the province, as well as estimates 
of their efficiencies. The next portion of the project involved the 
conception, evaluation, and in some cases, testing of 12 efficiency- 
enhancing modifications. These were then compared economically 
to the standard heater design. Finally, since this was intended as the 
first phase of a large project, recommendations for further work 
were made. 80 refs., 20 figs., 19 tabs. 


34153 (AC/R—1107) Agriculture Canada’s Energy Re- 
search and Development Program. Timbers, G.E.; Van Die, 
P. (Agriculture Ottawa, Ontario. Research 
Branch). Jun 1979. 2ip. (CE—01296). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 


Fifteen percent of Canada’s annual energy consumption is at- 
tributed to the agricultural and food sectors. The Ministry of Agri- 
culture has established a research program with the goal of reduc- 
ing the demand of nonrenewable energy sources. The research pro- 
grams include studies on energy conservation in agriculture, renew- 
able energy from biomass, solar energy, and wind energy. Some 
specific research and demonstration programs are described, and a 
list of energy research contracts is appended. These programs tend 
to be in the area of agricultural applications, although the overall 
program scope has been expanded to promote energy research in 
all areas having to do with food. 11 refs., 7 figs. 
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34154 (AC/R—1354) Energy conservation in the milking 
parlour. Marshall, D. (Agriculture Canada, Ottawa, Ontario. 
Research Branch). Jun 1981. 19p. (CE—01380). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report on energy conservation in the milking parlour 
was assembled to define the opportunities for conservation in dairy 
operations, as well as some of the design factors that must be con- 
sidered. One of the primary areas for conservation in the dairy farm 
industry is that of cooling the milk for storage and heating the 
water used for washing and sanitizing. The standard form of on- 
farm milk storage is in bulk tanks and requires the use of small to 
medium-sized refrigeration equipment to first remove the sensible 
heat that is present at milking and then maintain the milk at a safe 
temperature until pickup. The use of the tank’s refrigeration system 
as a heating system can reduce, by up to 70%, a milking parlour’s 
electrical power consumption. Simple heat exchangers can also save 
a considerable amount of energy at a lower capital cost. Although 
the milk cooling, water heating heat pump costs more, the higher 
return on the investment can justify the higher expenditure in most 
installations. For those unwilling to commit themselves to this type 
of investment the heat exchanger offers a simple, low maintenance, 
economical means of conserving energy and cooling the milk faster. 
5 figs., 3 tabs. 


34155 (AC/R—1526) Strategy for energy research, devel- 
opment and demonstration in the agriculture and food system. 
Downing, C.G.E.; Powrie, W.D. (ea3.). (Agriculture 
Canada, Ottawa, Ontario. Research Branch). Aug 1983. 
390p. (In English and French). (CE—01123). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. ' 
This report presents a broad review of energy use in the Ca- 
nadian agricultural and food systems, an analysis of the data pre- 
sented and recommendations for future research and development. 
The purpose is to develop a strategy on energy research, develop- 
ment and demonstration in the agricultural and food systems for 
consideration by the relevant government committees. Under vari- 
ous categories, this report identifies major issues, concerns, program 
needs and priorites, and recommends actions for the achievement of 
appropriate and minimum levels of energy use in the maintenance 
of a viable and efficient agriculture and food system. Those catego- 
ries discussed are energy use in agricultural production and in the 
food industry, agricultural and food-industry systems, energy con- 
servation and alternate energy sources, potential value of research 
and development, resource allocation and coordination for agricul- 
ture/food energy research and development. Significant space is 
given to discussion of present energy-related practices, with rele- 
vant statistics shown where appropriate. A list of recommended re- 
search programs in specific areas is provided. 24 refs., 23 tabs. 


34156 (ACS—8403) Feasibility study for the use of chem- 
ical heat pumps in Canadian industry. (Acres Consulting 

Services Ltd., Niagara Falls, Ontario (Canada)). Mar 1984 
99p. (CE—01082). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.4 CAN per page, $3. 40 CAN minimum. 

In the course of this study, it was discovered that chemical 
heat pumps can provide unusually effective solutions to certain heat 
upgrading problems. This paper reviewed applications of chemical 
heat pumps to air drying of materials in the Canadian paper indus- 
try. Among many chemical heap pump techniques developed 
today, gas-liquid heat pumps using sulphuric acid or caustic soda 
fluid as absorbent have been advanced and utilized in pilot projects. 
Studies further indicated that utilizations of this type of chemical 
heat pump for energy recovery in the paper industry are beneficial 
to the industry and technically feasible. Based on on the result of 
the economic analysis of a typical demonstration project, this study 
suggested that chemical heap pump energy recovery projects of 
this kind are only marginally viable to the industry in today's eco- 
nomic climate. Capital cost assistance of any kind will undoubtedly 
improve the financial feasibility significantly and likely become nec- 
essary in order to attract demonstration project participants. The 





.- | OwemA ranwrraqaeo»grwerris = ~ “Nw Oe 


NO 


-_ 
. 


PP ae rerre ress TraArer TT 


BEYPSOAPREER PP PAT 


2 


Bese? ac 


4595 / ERA-13/15 


potential for chemical heat pump application in Canadian industry 
is reviewed and assessed. It is estimated that approximately 12.8 G 
cal per year are technically recoverable from rejected waste heat 
streams by using chemical heat pump systems in Canadian industry 
as a whole. Includes appendices. 23 refs., 9 figs., 24 tabs. 


(ANL/CNSV-TM—192) Organic Rankine-cycle 

wer systems working fluids study: Topical report No. 2, 

3 gian, J.C.; Allen, J.W. (Argonne 

National Lab., IL (usa). Feb 1987. Contract W-31109- 

ENG-38. 190p. NTIS, PC A09/MF AOl1;1; GPO Dep. 
Order Number DE88007 152/JAW. 

The US Department of Energy initiated an investigation at 
Argonne National Laboratory in 1982 to experimentally determine 
the thermal stability limits and degradation rates of toluene as a 
function of maximum cycle temperature. Following the design and 
construction of a dynamic test loop capable of closely simulating 
the thermodynamic conditions of typical organic Rankine-cycle 
(ORC) power systems, four test runs, totaling about 3900 h of test 
time and covering a temperature range of 600-677(degree)F, were 
completed. Both liquid and noncondensable-vapor (gaseous) sam- 
ples were drawn periodically and analyzed using capillary-column 
gas chromatography, gas chromatography/mass spectrometry, and 
mass spectrometry. A computer program that can predict degrada- 
tion in an ORC engine was developed. Experimental results indi- 
cate that, if oxygen can be excluded from the system, toluene is a 
stable fluid up to the maximum test temperature; the charge of tolu- 
ene could be used for several years before replacement became nec- 
essary. (Additional data provided by Sundstrand Corp. from tests 
sponsored by the National Aeronautics and Space Administration 
indicate that toluene may be used at temperatures up to 
750(degree)F.) Degradation products are benign; the main liquid 
degradation products are bibenzyls, and the main gaseous degrada- 
tion products are hydrogen and methane. A cold trap to remove 
gaseous degradation products from the condenser is necessary for 
extended operation. 21 figs., 22 tabs. 


34158 (BC—EMR8012) Use of waste gas to ner 
wood nape t= in the pulp and paper industry: a preliminary fea- 
sibility study. Industry series, 7. Blackwell, B.R.; Harris, 
L.E. (Beak Consultants Ltd., Vancouver, British Columbia 
(Canada)). Dec 1980. 89p. (CE—01099). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

Waste gases discharged from various process operations in 
the pulp and paper industry contain substantial quantities of poten- 
tially useful heat, or enthalpy. A preliminary feasibility study was 
conducted to evaluate the use of waste gases to preheat wood chips 
prior to their processing to manufacture wood pulp in Canada. This 
study involved the evaluation of potential sources of waste gases, 
the consideration of possible process methods to implement the 
concept, and the identification of possible benefits, potential costs 
and possible problems. The greatest potential for using waste gases 
to preheat wood chips is in kraft mills. Three methods were consid- 
ered for contacting chips and waste gases: countercurrent flow in a 
relatively fixed bed, countercurrent flow in a rotary tumbler, and 
concurrent flow in chip-conveying ducts. Only the first method 
was found to be viable. Based on a preliminary design, the capital 
and operating costs of a full-scale system for preheating wood chips 
with kraft recovery furnace flue gas were estimated. The main ben- 
efit of the system is the direct reduction of the amount of steam 
required to heat the chips in the digester system. Potential problems 
include equipment corrosion, chip damage and air pollution. Based 
on this study, such a system appears to be technically viable and 
economically attractive. 43 refs. 6 figs. 9 tabs. 


34159 (BGHA—041980) Report revision master: an 
energy of consumer products packaging. (Boston, 
Gilbert, Henry Associates Ltd. (Canada)). Mar 1980. 169p. 
(CE—01218). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This report serves as a foundation for quantifying the poten- 
tial for energy conservation in the Canadian consumer products 
packaging sector. Investigation was made of energy consumption, 
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waste management, and energy conservation potential in the vari- 
ous stages of the packaging and consumption process: raw material 
acquisition, material and packaging manufacture, package filling 
and distribution, consumer use, post-consumption options (energy 
recovery, disposal, recycling), and cleaning and transportation (if 
applicable) between each stage. The food and beverage industry 
was singled out as the most important sector because of its large 
consumption of packaging. Significant opportunities for energy 
conservation were found, although any savings accomplished 
through packaging changes appear to be difficult to implement. 
Packaging energy savings seem to be able to be achieved only 
through a product-by-product, industry-by-industry initiative by 
means of product and package standardization. An efficient exam- 
ple of this is the milk distribution system, where refillable plastic 
jugs require only 1.4 MBtu per 3000 quarts delivered (as compared 
with, for example, 68.9 MBtu for disposable aluminium soft drink 
cans). Other conclusions are made concerning the optimization of 
packaging energy, with respect to types of packaging, energy re- 
quirements related to use of packaged products, impact of govern- 
ment policies and of retailing techiques, consumer lifestyles, and the 
like. 95 refs., 3 figs., 54 tabs. 


34160 (BUR—061981) Recuperative heat exchange incin- 
erator pilot plant. Colley, D.G.; Ritter, R.A.; Hensley, R.E. 
(Bow Valley Research Ltd., Calgary, Alberta (Canada)). 
Jun 1981. 191p. (CE—01330). CANMET/TID, Energy, 
Mines and Resources 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Tail gas incineration, an integral process operation associated 
with sulfur recovery plants in Alberta, offers significant opportuni- 
ties to conserve natural gas through the minimization of energy re- 
quirements. A practical, effective and economically attractive recu- 
perative heat exchange incinerator as outlined in "Claus Plant 
Waste Gas Incineration”, is a suitable device to achieve this objec- 
tive. This report describes a pilot incinerator designed, constructed 
and field tested that demonstrated these features while incinerating 
a tail gas slip steam at a sulfur recovery plant near Calgary. Per- 
formance was compared to that of a conventional incinerator and 
fuel gas savings of up to 50% were demonstrated. A design for a 
full scale commercial incinerator was also developed and, although 
the recuperative unit was estimated to cost approximately 20% 
more than a conventional incinerator, the potential fuel savings pro- 
vides for a payout period of approximately one year. Included is a 
computer program for heat exchanger design and evaluation. 39 
figs., 18 tabs. 


34161 (CONF-870903—Vol.2-Absts., pp 4.1R.02) Ambi- 
ent energy utilisation with heat pumps - achievements and 
Stoy, B. (Rheinisch-Westfaelisches Elektrizitaets- 
werk A.G., Essen (Germany, F.R.). Hauptverwaltung). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34162 (CONF-870903—Vol.2-Absts., pp 4.W2.02) Block 
central applications for electric and gas heat pumps. Rumpf, 
H.G. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (Germany, F.R.). Hauptverwaltung). 1987. NTIS (US 
Sales Only), PC ‘A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34163 (CONF-870903—Vol.2-Absts., pp 4.3.10) arent 
parameters control in an plant. Izquierdo, M.; 
Tinaut, D.; Carillo, M.; : Cans J.A. omnia Superior de 
Investigaciones Cientificas, Madrid (Spain). Inst. de Optica; 
Consejo aoa de Investigaciones Cientificas, Torre de la 
Sal (Spain). Inst. de Acuicultura; Consejo Superior de In- 
vestigaciones Cientificas, Madrid pao Pain). Inst. del Frio). 
1987. NTIS (US Sales Only), . Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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are sma ae pp oe Proper- 
ty data equations and absorption cycle analyses for NH3-H2O 
mixtures. Babawale, A.Z.; Simonson, J.R. (City Univ., 
London ._ Thermo-Fluids Engineering Research 
Centre). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34165 (CONF-870903—Vol.2-Absts., pp 8.4.07) Effect 
soils sterilization on soil and heat flow. 
Hasson, A.M.; Al-Karaghouli, A. (Solar Energy ran 
Centre, Baghdad (Iraq)). 1987. NS (US Sales Only), PC 
A99. Order Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34166 (CONF-870903—Vol.2-Absts., pp 8.4.08) Solar 
a storage in wet soil for Bernier, 

; Raghavan, G.S.V.; Paris, J. (Institut de Technologie 
AijieAiaeanation, La Pocatiere, Quebec (Canada); McGill 
Univ., Ste. Anne de Bellevue, Quebec (Canada). Dept. of 
Agricultural Engineering; Ecole Polytechnique, Montreal, 
Quebec (Canada). Dept. de Genie Chimique). 1987. NTIS 
(US Sales Only), PC A99. Order Fe nt i DE88770197/ 
JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34167 ee 2-Absts., pp 8.4.09) Model- 
ling a greenhouse with internal thermal ‘storage. Ahmad, I. 
Bashina, N.; Sassi, M. (Al-Fateh Univ., Tripoli (Libya). 
pot of Physics; Al-Fateh Univ., Tripoli ‘(Libya). rg 

cal Engineering Dept.). 1987. NTIS Tus Sales Only), PC 
A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 

gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34168 (CONF-870903—Vol.2-Absts., pp 8.4.10) Long- 
term performance of greenhouses - rock bed systems. Palomo, 
E.; Ajona, J.I. (Universidad Complutense de Madrid 
(S pain). Grupo de Energia Solar). 1987. NTIS (US Sales 
Only), PC A99. Order Namber DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34169 (CONF-870903—Vol.2-Absts., pp 8.4.11) Phase 
storage for greenhouses. Brandstetter, A. (Australian 
National Univ., Canberra. Research School of Physical Sci- 
ences). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34170 (CONF-870903—Vol.2-Absts., pp 8.4.12) Simula- 
tion and parametric study of a passive solar greenhouse based 
on phase change material. Machlav, Y.; Shacham, M.; Wolf, 
D.; Korin, E. (Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Dept. of Chemical ; Ben-Gurion Univ. 
of the Negev, Beersheba (Israel). Inst. -. Applied Re- 
search). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34171 (CONF-870903—Vol.2-Absts., pp 8.4.13) Solar 
greenhouse with latent heat storage assisted by dehumidifying 
heat pump. Jaffrin, A.; Makhlouf, S. (Centre National de la 
Recherche Scientifique, 06 - Valbonne (France)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34172 (CONF-870903—Vol.2-Absts., pp 8.4.14) Green- 
house automatic control with real-time monitor. Franceschi, 
M.; Talbot, P. (Toulon Univ., 83 - La Garde (France)). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


— (CONF-870903—Vol.2-Absts., pp 8.4.15) Design 
and operation of a hybrid low energy consumption agricultur- 


al Santamouris, M.J. (Society of Appropriate 
Technology Ltd., Athens (Greece)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
34174 (CONF-870903—Vol.2-Absts., pp 8.4.16) Simula- 
tion of passive solar Experimental free-standing 
greenhouse. Kisilewicz, T. (Politechnika Krakowska 
(Poland)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34175 (CRIE-U—87024) Studies on environmental con- 
trol system in greenhouse. (Part 6) Cultivation trials at sever- 
al sites and reference data for set points of control. Se- 
kiyama, Tetsuo; Okabe, Katsumi; Fujiwara, Tetsuo. (Central 
Research Inst. of Electric Power Industry, ae (Japan)). 
Sep 1987. 64p. (In Japanese). NTIS (US es Only), PC 
A04. Order Number DE88753113/JAW. 

Based upon the results of coordinated tests of the control 
device on the basis of the compound environmental control system 
which were conducted with tomato as the object at 5 sites during 
two cropping perods on the conditions that variety, cultivation 
method, investigation method and set points were standardized 
throughout, this article summarized the relationships between set 
oints and yields as well as energy consumption, etc.. (1) Concerning 
the set points to aim energy saving, such basic production units as 
fuel and electric power consumption per unit yield, etc. were ex- 
perimentally clarified and their possible utilization as the common 
set points was confirmed. (2) Reference materials to estimate the 
heating load during the cropping period for each heating set point 
of each site were prepared. (3) The problematical points which 
would occur in the course of putting the above device to practical 
use were clarified from the relationships with the meteorological 
conditions of each site. (34 figs, 23 tabs, 11 refs) 


34176 (DOE/BP/60288—1) Assessment of commercial 
and industrial potential in the Pacific North- 

west: Final report. (ADM Associates, Inc., Sacramento, CA 
(USA)). Mar 1988. Contract AC79-86BP60288. 188p. NTIS, 
PC A09/MF AO1;1. Order Number DE88007380/JAW. 

An assessment is being conducted of the potential for cogen- 
eration in the industrial and commercial sectors in the Pacific 
Northwest (PNW) region. This assessment is intended to identify 
the amount of power that could be developed from cogeneration in 
Bonneville’s service area (and also in the entire Pacific Northwest 
region, which includes all of Montana), given recent changes in 
costs of fuels and availability of competitive pre-packaged cogen- 
eration equipment. This assessment is also intended to identify the 
prices of electric power and fuel supply that will induce a signifi- 
cantly greater level of interest in industrial and commercial cogen- 
eration, and to examine the sensitivity of the quantity and rate of 
expected development to changes in these prices. 6 figs., 29 tabs. 


34177 (@OE/BP/62961—1) Evaluation of very low pres- 
sure sprinkler irrigation and reservoir tillage for efficient use 
of water and energy: Final Kincaid, D.C.; Busch, 
J.R.; McCann, I.; Nabil, M. (Agricultural Research Service, 
Kimberly, ID (USA); Idaho Univ., Moscow (USA). Dept. 
of Agricultural Engineering; Idaho Univ., Aberdeen (USA). 
Dept. of Agricultural Engineering). Mar 1987. Contract 
AI79-86BP62961. 86p. NTIS, PC A05/MF A01;1. Order 
umber DE88007407/JAW. 
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Two types of very low pressure devices were tested, spray 
nozzles and furrow drops (bubblers). For minimizing spray loss and 
maintaining uniformity, optimum conditions for spray heads are ele- 
vation about 6 feet, spacing 8 to 9 feet and pressure 15 to 20 psi. 
Use of furrow bubblers is not recommended for most regional con- 
ditions. Reservoir tillage with very low pressure systems reduces 
runoff on sloping fields while maintaining or slightly increasing 
yield. The total amount of water applied is slightly less because of 
reduction in spray loss. Effectiveness of reservoir tillage depends 
on the reservoir storing water until it infiltrates. Failure of the res- 
ervoirs during the season may result in increased runoff and ero- 
sion. Pressure regulators tested are adequate for their intended use. 
The uniformity of application using low pressure components was 
comparable to that of high pressure systems. Energy saving scan 
result from both low operating pressure and better application effi- 
ciency, but the relative importance of these two factors depends on 
individual circumstances. Payback times for some example systems 
are four years or less. 


(DOE/CE/15193—T1) Separation of kraft lignin 
from kraft black liquor: Final report, July 1984-April 1987. 
Kurple, K.R. (Kurple (Kenneth R.), Anchorville, MI 
(USA)). 15 Apr 1988. Contract FG01 34CE15193. 
NTIS, PC A03/MF A0O1;1. Order Number DE8800927 / 
JAW. 

All the objectives were accomplished: a high-quality kraft 
lignin containing less than 50 ppM sodium was separated into a sol- 
vent phase (freon) from as much as 1000 Ib kraft black liquor. Sup- 
porting data (infrared spectra, chemical analyses, etc.) are included. 
(DLC) 


34179 (DOE/CE/40699—T9) Energy conserved and costs 
saved by small and medium-size manufacturers: 1985-1986 
EADC [Energy Analysis and Center] program 
period. Kirsch, F.W. (University City Science Center, Phila- 
delphia, PA (USA)). Mar 1988. Contract FC01-84CE40699. 
4ip. NTIS, PC A03/MF AO0l;1. Order Number 
DE88008614/JAW. 

The Energy Analysis and Diagnostic Center (EADC) pro- 
gram continues to provide energy-conserving and cost-saving assist- 
ance in the plants of small and medium-size manufacturers. This 
report presents the results of energy audits in 300 such plants car- 
ried out by ten EADCs during the 1985-86 program period. Also 
included are the results obtained during 1987 from manufacturers 
who implemented 1267 of the EADCs’ recommendations from the 
preceding year. 


34180 (DOE/ID—10194)  nemeensire burner-duct- 
recuperator (HTBDR) design modification study: Final 
report, September 1986-May 1987. (Huber Construction Co., 
Inc., Houston, TX (USA)). Apr 1988. Contract ACO7- 
761D01570. 43p. NTIS, PC A03/MF A01;1. Order Number 
DE88008308/JAW. 

This is a reproduction of a letter report for the design modi- 
fications study of a high-temperature burner-duct-recuperator 
(HTBDR) tested in the Cameron Iron Works, Houston, Texas. The 
prototype HTBDR was field tested at Cameron, but it was eventu- 
ally shut down due to the failure of some structural components; 
not the ceramic heat exchanger tubes. No change was recommend- 
ed to the original core of the system, i.e., the cruciform (internal 
fin) silicon carbide tubes. However, the air plenums were changed 
to a clam-shell configuration that provides higher-pressure sealed 
manifolds. The various seals between the refractory manifold sec- 
tions, as well as between the tubes and tube sheets, consist of ce- 
ramic fiber sleeves and ropes. The HTBDR was developed by 
Garret AiResearch under funding from the US Department of 
Energy, Office of Industrial Programs under Cooperative Agree- 
ment No. FC07-811D12170. 


34181 (DOE/RL/01830—T57) The US pulp and paper 
industry: An energy perspective. Elaahi, A.; Lowitt, H.E. 
(Energetics, Inc., Columbia, MD (USA)). Apr 1988. Con- 
tract AC06-76RL01830. . NTIS, PC All;3. Order 
Number DE88008615/JAW. 
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tives were: to update and verify energy consumption and produc- 
tion data for the various process steps in 1985; to determine the po- 
tential energy savings attainable by replacing current practices with 
state-of-the-art and advanced (2010) production practices and tech- 
nologies; and to identify areas of research and development oppor- 
tunity that will enable these potential future savings to be achieved. 
Results concluded that for the year 2010 production level, there is 
a potential to save between 34 and 53% of the energy use by re- 
placing current technology practices with state-of-the-art and ad- 
vanced technologies. R and D needs and opportunities were identi- 
fied for the industry. Potential R and D candidates for DOE in- 
volvement were selected from the identified list, primarily based on 
their energy savings potential and the opinion of industry experts. 


34182 Assessment 

ey ned od eaes Een tal ee Gas Chie 

partment of Energy, Mines and Resources, 

(Canada)). 3 Aug ‘1984. 103p. (CE—01323). CANMET/ 
ZY; and Resources Canada, 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 

CAN minimum. 

The purpose of this report is to present the results of the as- 
sessment of a new procedure for modelling industrial energy sys- 
tems. The new procedure combines second-law methods of analysis 
with simple component models that allow all of the plant energy 
forms to be included in a single model. As an example, the new 
procedure is used to analyze the steam system for a large Canadian 
petrochemicals plant. Changes in the system operation resulting in 
an estimated savings of $600,000 per year are identified. It is con- 
cluded that the new procedure can be used in Canadian industry to 
save energy and money. The recommended course of action is to 
incorporate the second-law measures into the ENERGY Mark II 
program that is currently under develpment and to consider fund- 
ing the development of a version of the optimization model at a 
later date. 58 refs., 2 figs., 3 tabs. 


34183 (EMR—BETT-1981E) Profit by conserving energy 
in your restaurant. ent of Energy, Mines and Re- 
sources, Ottawa, Ontario (Canada)). 1981. - (CE— 
01372). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

This manual is aimed at the Canadian restaurant sector with 
a view of promoting sound energy conservation practices. Monitor- 
ing is recommended to identify energy consumption and measure 
results of a conservation effects. These efforts can be done with re- 
spect to selection, operation, and maintenance of restaurant equip- 
ment used in food preparation, HVAC systems, refrigeration, water 
heating, and lighting. Overall building design and planning of new 
installations are also considered. 27 figs. 


34184 (EMR—BETT-1981F) —— a aa’ a a 
- your restaurant. (Department o zy, and Re- 
urces, Ottawa, Ontario (Canada)). 1981. 36p. (In French). 
(CE—01373). CANMET /TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 
This manual is aimed at the Canadian restaurant sector with 
a view of promoting sound energy conservation practices. Monitor- 
ing is recommended to identify energy consumption and measure 
cunaiinieG- areemaineman amine, Winer eles canbe Gain oth te- 
spect to selection, operation, and maintenance of restaurant equip- 
ment used in food preparation, HVAC systems, refrigeration, water 
heating, and lighting. Overall building design and planning of new 
installations are also considered. 27 figs. 


thermomechanical recompression. 

ment of Energy, Mines and Resources, Ottawa, Ontario 
(Canada). Conservation and Renewable Energy Branch). 
Mar 1981. 89p. (CE—01415). CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 
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Efficient heat recovery systems can more than offset the 
higher energy requirements of thermomechanical pulp (TMP) as 
compared to stone groundwood pulp. In the first phase of this 
study, measurements with commercial and pilot refiners were car- 
ried out to characterize vapours from TMP and other types of op- 
erations, using different wood species. The tests indicated that ex- 
haust steam condensates to be produced in a possible vapour re- 
compression heat recovery plan associated with refining operations 
would increase the effluent toxicity of the total newsprint mill by 
no more than about 12% while the incremental biochemical oxygen 
demand load would be negligibly small. In the second phase of this 
study, a heat recovery scheme was developed whereby the waste 
heat from TMP installations is recovered in the form of medium 
pressure clean steam that can be used, for example, in the dryer 
section of the paper machine. The technical and economic assess- 
ment, carried out for three different mill situations, showed that net 
fuel savings in the range of 2.5 to 4 GJ per oven dry metric tonne 
(odmt) TMP can be realized economically with the proposed heat 
recovery process. This represents 30-50% of the total energy input 
into the thermomechanical pulp, and could reduce the net energy 
consumption of TMP down to the level of that of mechanical pulp 
manufacture. The economics of the process show rates of return 
between 40 to 50% or net savings of $3 to $4/odmt TMP, both 
before taxes. 36 refs., 18 figs., 17 tabs. 


34186 (ENEA-RTI-STUDI-STRAT—87-3) Materials for 
the bottling industry: energy and environmental 
impact. De Dominicis, C.; Faberi, S. ENEA, Rome (Italy)). 
Jun 1987. 49p. (in Italian). NTIS (US Sales Only), PC A03/ 
MF A0O1. Order Number DE88753190/JAW. 

An energy analysis is performed on the production and dis- 
posal, in Italy, of plastic bottles used for beverages and drinking 
water. Estimates are made of the amount of energy which can be 
recovered in the incineration of these bottles. These estimates are 
based on the present and future design of incineration plants. The 
results show that, in 1986, 410,000 tonnes petroleum equivalent of 
energy were consumed in the fabrication and distribution of plastic 
bottles. Of this amount, 0.64%, representing 2,600 tonnes petroleum 
equivalent, was recovered in the incineration process. A plan is 
suggested in which the quantity of solid urban wastes treated in in- 
cineration plants, equipped with energy recovery systems, is tripled. 
This would result in an energy recovery of 2.4%. 


34187 (TEC—EMR8012) Energy conservation in Canadi- 

an thermomechanical pulp mills. Industry series, 6. McCub- 
bin, N. (International Environmental Consultants Ltd., To- 
ronto, Ontario (Canada)). Dec 1980. 119p. (CE—01 meee 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

This report describes the basic technology of the recovery of 
heat from a thermomechanical pulp (TMP) mill, presents examples 
of application of various processes to three typical Canadian mills, 
includes mass and energy balances using computer modeling tech- 
niques, and estimates the capital costs and operating savings. A 
review was made of the status of the theory and practice of waste 
heat recovery from Canadian and other TMP mills and also of 
major refiners and heat recovery systems manufactured. It is con- 
cluded that the TMP process has reached the stage of development 
where serious investigation of heat recovery systems to produce 
steam is appropriate. The energy and heat balances indicate that 
almost 90% of the heat lost from the TMP process is contained in 
the refiner exhaust steam. The most promising approach to recover 
heat effectively is to produce clean steam from the TMP exhaust 
by installing an evaporator; the steam produced will provide up to 
80% of the steam required to dry the pulp when it reaches the 
paper machine. A preliminary economic analysis shows that three 
systems under construction in Scandinavia are sufficiently attractive 
to merit consideration for typical Canadian mills. 26 refs., 32 figs., 2 
tabs. 
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34188 (IUG-pre—87-2) Preventive environmental policy 
in the agricultural sector. Tendencies, restrictions, 


options. 
Conrad, J. (Wissenschaftszentrum Berlin fuer Sozialfors- 
chung gGmbH (WZB) (Germany, F.R.). Internationales 
Inst. Umwelt und Gesellschaft). 1987. 63p. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE88752153/JAW. 

This article first describes the development of agriculture in 
the Federal Republic of Germany and the role of agricultural 
policy, both in relation to their impact on the environment. Second, 
the cautious attempts of environmental policy regulations in agri- 
culture and the reasons for their general are indi- 
cated. Third, the principally possible options of a preventive envi- 
ronmental policy in agriculture are discussed in the context of cur- 
rent proposals to reform agricultural policy. 


34189 (KFK—4223, pp 235-244) Interactive information 
and decision-aiding systems for industrial 


risks, dangerous 
goods special waste management. Fedra, K. (Internation- 
al Inst. for Applied Systems Analysis, Laxenburg, Austria). 
Mar 1987. (In German). NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88752262/JAW. (CONF- 
8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 

Interactive decision aiding and information systems support- 
ed by models are introduced for the field of large and complex 
social/technical and environmental systems which, by using 
modern computer technology, combine elements of operational re- 
search, applied system analysis and artificial intelligence with data- 
banks, simulation and optimisation models for specific problems. 
With symbol- and graphic-orientated user interfaces based on high 
resolution coloured graphics and using context-controlled menu 
technique, even non-technically trained users are given direct 
access to scientific/technical information as a basis for decision- 
making orientated towards problems. An example of this a project 
carried out at IIASA in collaboration with EURATOM, the Joint 
Research Centre, Ispra of the EEC and the Netherlands Depart- 
ment of Planning and the Environment is introduced. 


34190 (LBL—24406) Adsorption of dilute-aqueous zinc 
ions in the electrical double layer of a porous-carbon elec- 
trode. Sisler, G. (Lawrence Berkeley Lab., CA (USA)). Dec 
1987. Contract AC03-76SF00098. 150p. NTIS, PC A07/MF 
A01;1; GPO Dep. Order Number DE88007389/JAW. 

The removal of heavy-metal ions from dilute-aqueous waste 
streams by double-layer adsorption in a porous-carbon electrode 
was investigated. Most heavy metals are divalent ionic species and 
are thus preferentially adsorbed in the double layer by coulombic 
attraction over monovalent species. Metals which are difficult to 
remove from dilute streams by electroplating could potentially be 
removed by double-layer adsorption at potentials less negative than 
those which would cause hydrogen evolution. Preliminary work 
was performed on a rotating-disk electrode. The effect of pH on 
the overall double-layer capacitance was studied and a region of 
potentials within which only double-layer charging should occur 
was determined. Later work was done on a porous-carbon elec- 
trode using zinc solutions: Effluent zinc concentation and cell cur- 
rent were monitored versus time. Results did not compare favor- 
ably with predictions from theory for charging an ideally-polariz- 
able porous electrode, possibly due to the specific adsorption of 
zinc-chloride complexes. Specific adsorption of zinc-chloride com- 
plexes was found to depend on the sodium chloride concentration. 
Zinc could be removed from the surface without passage of current 
by lowering the sodium chloride concentration. A new cell design 
and different electrolyte is proposed for future work. 


34191 (LGL—EMR8104) An introduction to the energy 
cascading potential in Canadian industry. Industry series, 3. 
(Lalonde, Girouard, Letendre and Associates Ltd., Montre- 
al, Quebec ee Apr 1981. 93p. (CE—01206). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 
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Energy cascading in the industrial sector can be defined as 
the organization of the flow of energy through the various thermal 
systems to achieve the maximum efficiency of energy use. The key 
to cascading is the matching of the form and quality of energy used 
to the actual energy requirement, leading to the sequential lowering 
of the quality of energy as it flows through the plant operation. 
While various items of equipment and various techniques are well 
developed and often used by industry, almost no attempt has been 
made either to develop the concept of energy cascading to its full 
potential or to make use of heat streams which are residual to in- 
dustrial plant operation ts. The full implementation of 
the concept requires the development of integrated energy systems, 
to be matched to the in-plant process and operating characteristics 
of a particular plant operation, and to other nearby industrial plants 
or other sector users. Such implementation can be achieved in a 
retrofit situation, but is most effective when incorporated into the 
plant design and location decisions of a new operation. It is estimat- 
ed that the main energy-consuming Canadian industries - logging, 
mining, manufacturing, base load thermal-electric power - con- 
sumed 2,878 trillion Brus of energy in 1976, of which 45% was re- 
jected into the environment in the form of waste heat streams. 
Analysis has indicated that 696 trillion Btus were theoretically re- 
usable and that 355 trillion Btus, equivalent to approximately 60 
million barrels of oil, were technically recoverable using existing 
energy cascading equipment and techniques, 7 refs., 3 figs., 34 tabs. 


(MINEC-Consult L 

1980. 92p. (CE—01098). CANMET, 

and Resources 

Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

A total of 97 underground mines in Canada reject about 32 
million cubic feet of air per minute to the atmosphere. The season- 
ally and volume weighted mean temperature of which is about 
55°F. This study investigates the characteristics of this heat source 
and the potential for its utilization. A methodology is developed to 
permit a rapid first-pass analysis of the economics of recovering 
heat from this source under site-specific conditions. The total theo- 
retically recoverable energy from mine exhaust air in Canada, on 
the basis of existing technology, is estimated at about 3703 Gbtuy, 
and economically recoverable energy utilizable in mining oper- 
ations is estimated to be equivalent to a potential energy saving of 
$2 milliony. Four heat recovery systems offer potential for recov- 
ery of this low grade energy: the Q-pipe thermal system, the heat 
pump-energy reclaim chiller, the heat wheel, and the coil loop 
system, of which the last-mentioned is currently the most applicable 
technology. Low volumes, remote siting of exhaust shafts, low air 
temperature, and seasonal demand are the main impediments to 
economic heat recovery. Capital cost of facilities to realize energy 
savings are estimated, the assessment being based on the utilization 
of the waste heat for mine-intake air heating. 19 refs., 16 figs., 9 
tabs., 9 illus. 
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logie, Bonn 
. NTIS (US Sales Only), PC A04/ 
MF AOI. Order Number DE88770125/JAW. 

Modern ultra high-power arc furnaces are equipped with 
water-cooled panels for walls and roof. Additional gas-oxygen 
burners are used for the increase of furnace output. Aim of investi- 
gation was 1) the utilisation of the waste heat occurring in the 
water cooled panels, 2) the minimisation of primary energy con- 
sumption by using gas-oxygen burners for increasing and equalising 
the heat flow density in the furnace and partial substitution of elec- 
trical energy. Results: The waste heat, discontinuously developing 
in the water-cooled panels is equalized via heat accumulators and is 
supplied for a continuous works-own utilization for heating pur- 
poses or heating-up water. A further use as long-distance heat is 
possible. Primary energy is saved. By operation of additional gas- 
oxygen burners and the attainable increase of furnace output not 
only partial substitution of electrical energy, but also a reduction of 
the energy consumption in the melting process is achieved. Beside 
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of the energy saving by waste heat using additional amounts of pri- 
mary energy are saved by the direct use of primary energy carriers 
in the process by avoiding the high-loss interaction path power sta- 
tion/power generation. With 6 refs., 2 tabs., 32 figs. 


34194 (NRC—111984, pp 121-153) Economic losses due 
to friction and wear. Nov 1984. National Research Council 
“4 Canada, Ottawa, Ontario. (CE—01386; CONF-8411320— 


From Economic losses due to friction and wear; Montreal, 
Canada (14 Nov 1984). 

A detailed Canadian survey of friction and wear losses and 
savings was commissioned in 1983. Selected plants were visited as 
representative of the most significant sectors of Canadian industry 
based on energy consumption and actual and relative repair costs. 
Information from the specific plants visited, particularly the first- 
hand knowledge of their personnel, was used to estimate losses and 
potential savings for these sectors in Canada as a whole. This put 
losses at abut $5 billion and suggested 25% of this could realistical- 
ly be saved through improvements in tribological practice. Losses 
in agriculture and forestry were shown to be especially relevant to 
Canada, and being widely dispersed have perhaps been nationally 
neglected by comparison to more centrally organized sectors. Rel- 
evance of foreign tribology studies to Canada is discussed, conclud- 
ing that they provide indications of the magnitude of savings possi- 
ble. A research and development strategy is outlined. Such a strate- 
gy should take account of the way in which results of R & D can 
be implemented in the Canadian context. The variables in this 
aspect are the possible involvement of industry, government, uni- 
versities, and other institutions of research and education. 2 figs., 26 
tabs. 


34195 (NRC—111984) Economic losses due to friction 
Research & 


and wear. 

report. (National Research Council of Canada, 

tario). Nov 1984. 153p. (CE—01386; CONF- 8411330—). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

From Economic losses due to friction and wear; Montreal, 
Canada (14 Nov 1984). 

The aims of this workshop were to review the major losses 
in the Canadian economy due to friction and wear, to consider the 
contention that cost-effective means can be developed to reduce 
these losses substantially, to discuss strategy for fostering and iden- 
tify priority areas of tribology R & D and technology transfer for 
Canada, and to stimulate cooperative action by industry, govern- 
ment and the research community focused on tribology. Separate 
abstracts have been prepared for eight papers from this workshop. 


34196 (OH/RD—87/210/K) Capacitor failures: Kelsey- 
Hayes. Hatanaka, G.K. (Ontario Hydro Research Div., To- 
ronto (Canada)). 8 Sep 1987. 18p. (MICROLOG—#88- 
01726). Ontario Hydro Research Division, Editorial Sec- 
tion, 800 Kipling Ave., Toronto, Ont., Canada M8Z 5S4; 
$10.00 CAN; CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KIA 
0G1; $10 CAN. 

Tests have been performed at an Ontario car-wheel plant to 
investigate a problem involving power factor correction capacitor 
failures. Measurements were performed on a new production line 
that supports several induction motors individually corrected for 
power factor. A number of ac and dc welders operate on the same 
supply. Test results indicate that the capacitors are overloaded due 
to harmonic currents generated during welding operations. The 
conditions are exacerbated due to a resonant condition close to the 
11th and 13th harmonics. The total rms capacitor current can 
exceed the Canadian Standards Association limit of 135% of rated 
current including the effects of harmonics for continuous operation. 
Because of the on-off non-continuous duty cycle of the welder, it is 
not clear whether the harmonic overload conditions is within the 
capability of the capacitors. Possible solutions are outlined. 3 refs., 
9 figs., 1 tab. 
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34197 SS tees te A survey of losses in energy and 
materials in the Canadian economy, due to friction and wear, 
and a research and development strategy for tribology. (On- 
tario Hydro Research Div., Toronto (Canada)). 1982. 149p. 
(CE—01267). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

A thorough investigation of tribological losses affecting se- 
lected sectors of the Canadian industry has been performed and is 
the subject of this report. Such losses are estimated to have cost the 
Canadian economy about $5 billion in 1982. It was suggested that 
these losses could be reduced by about 25% through cost-effective 
programs of research, development and technology transfer in ap- 
propriate areas of tribology in Canada. The investigation was pur- 
sued using three separate but complementary approaches. A written 
survey of companies representing the selected sections was carried 
out. Visits to carefully selected companies to obtain first-hand infor- 
mation on tribological losses were conducted. Studies, in consulta- 
tons with academis and other of the wear processes involved, to 
help interpret the losses, propose areas for research and develop- 
ment and estimate potential savings were performed. In addition, 
the study included an extrapolation of the tribological savings iden- 
tified in the UK and USA to the 1982 Canadian economy, and a 
review of the UK initiative in tribology from 1966. 69 refs., 9 figs., 
13 tabs. 


34198 ee ee Energy and agriculture in the Hai- 


computable general equilibrium 
Jones, D.W.; "Wa, M.T.C.; Das, S.; Cohn, S.M. (Oak Ridge 
National Lab., T™N (USA); Coe Coll., Cedar Rapids, IA 
(USA)). Feb 1988. Contract AC05-840R21400. 46p. NTIS, 
PC A03/MF AO0l;1; GPO Dep. Order Number 
DE88007861/JAW. 

This report documents a computable general equilibrium 
(CGE) model of the economy of Haiti, emphasizing energy use in 
agriculture. CGE models compare favorably with econometric 
models for developing countries in terms of their ability to take ad- 
vantage of available data. The model of Haiti contains ten produc- 
tion sectors: manufacturing, services, transportation, electricity, 
rice, coffee, sugar cane, sugar refining, general agriculture, and 
fuelwood and charcoal. All production functions use functional 
forms which permit factor substitution. Consumption is specified 
for three income categories of consumers and a government sector 
with a linear expenditure system (LES) of demand equations. The 
economy exports four categories of products and imports six. Bal- 
anced trade and capital accounts are required for equilibrium. Total 
sectoral allocations of land, labor and capital are constrained to 
equal the quantities of these inputs in the Haitian economy as of the 
early 1980s. The model can be used to study the consequences of 
fiscal and trade policies and sectorally oriented productivity im- 
provement policies. Guidance is offered regarding how to use the 
model to study economic growth and technological change. Limita- 
tions of the mode are also pointed out as well as user strategies 
which can lessen or work around some of those limitations. 19 refs. 


34199 (PB—88-135470/XAB) Turbine control system . 
lizing artificial intelligence. Kobayashi, Y.; Inamura, 
Sugai, K. (Fuji Electric Co. Ltd., Tokyo (Japan)). 1987, se 
(in Japanese). NTIS, PC E04. 

Included in Fuji Electric Jnl., Vol. 60, No. 8, 598-602(1987). 

To ensure the efficient operation of cogeneration power 
plants supplying the factory steam and power, it has been consid- 
ered essential to need skillful operators for fine adjusting the gener- 
ating steam and power to these ever-changing demands in connec- 
tion with purchasing power. Meanwhile, the progress of AI tech- 
nology has made it possible to realize the process control expert 
system configured in conputer program for the optimum automatic 
operation of the station, in place of trained operators. The features 
and performance of the system are outlined in the paper, introduc- 
ing the case of Tohoku Oil Co., an excellent example of high effi- 
ciency and labor saving. 


34200 (PB—88-149737/XAB) Quality improvement and 
conservation of copper-mill waste water. Open File Report. 
ee R.O.; Gardner, P.C. (Bureau of Mines, Salt 
Lake City, UT (USA). Salt Lake City Research Center). 
Dec 1987. 37p. (BM-OFR—3-88). NTIS, PC A03/MF AO1. 
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This report describes a series of laboratory and full-scale 
tests to develop a process for improving the flotation characteristics 
of lime-treated wastewater. Unknown substances in the wastewater 
reduced the flotation efficiency of the metal sulfides. An estimated 
annual loss of 795,000 Ib Cu, 232,000 Ib Mo, 5,625 tr oz Ag, and 
617 tr oz Au would result from recycling the total flow from the 
lime treatment plant to the flotation mill in an effort to conserve 
water and reduce associated expense. The tests indicated that aer- 
ation or treatment with activated carbon significantly improved the 
water quality. The improvements in molybdenum recovery aver- 
aged 8% for aeration, 11% for activated carbon, and 16% for com- 
bined aeration and activated carbon. The combination of the two 
processes produced water quality as good as or better than normal 
feed water. 


34201 (PB—88-858287/XAB) Incineration studies. Octo- 
ber 1984-February 1988 (Citations from the NTIS data base). 
Report for October 1984-February 1988. (National Technical 
Information Service, Springfield, VA (USA)). Feb 1988. 
75p. NTIS PC NO1/MF NO1. 

Supersedes PB—86-875655. 

This bibliography contains citations concerning the utiliza- 
tion of incineration processes for the destruction of hazardous and 
solid wastes. Topics include specific system descriptions and eval- 
uations, heat recovery operations, pollution control devices, and 
economic aspects. Catalytic devices and operations aboard marine 
vessels are also discussed. (This updated bibliography contains 134 
citations, 47 of which are new entries to the previous edition.) 


34202 (RCA—ENFORBCX286) The role of biomass in 
the B.C. pulp and paper industry energy strategy: 1974-1984, 
Robinson, G.; Weton, C.E. (Robinson Consulting and Asso- 
ciates Ltd., Victoria, British Columbia (Canada); Wetton 
(C.E.) Associates, Inc., Victoria, British Columbia 
(Canada)). 1986. 15p. " (CE—01463). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The British Columbia pulp and paper industry dramatically 
altered its energy consumption patterns over the period 1974 to 
1984. Sixteen mills, comprising 80% of the provincial pulp and 
paper capacity, participated in this study. Their responses suggest 
an annual fossil fuel saving equivalent to about 3.5 million barrels of 
oil has been achieved since 1974. The savings were achieved by re- 
placing energy-inefficient equipment, implementing process 
changes, and increasing hog fuel consumption. However, the re- 
sponses also reveal a great variation among mills as each imple- 
mented the mix of energy projects best suited to its particular 
needs. There is continuing pressure at most mills to further reduce 
fossil fuel consumption. Increased hog fuel consumption has played 
and will continue to play an important role in the effort of the pulp 
and paper industry to reduce fuel consumption. 2 refs., 1 fig., 4 
tabs. 


34203 (SC—2432) Chemical heat pump feasibility study. 

report. (Stearns Catalytic Ltd., Sernia, Ontario 
(Canada)). 30 Mar 1984. vp. (CE—01112). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A chemical heat pump application, using lithium bromide so- 
lution as a working fluid, was designed to recover waste heat from 
a distillation tower at a Sarnia, Ontario, refinery and was costed at 
$2.31 million. The recovered heat was to be used to make medium 
pressure steam and this saving gave a calculated payback period of 
3.5 years. This paper describes the technology and processes used 
in such a system, and factors which could influence any energy 
conservation benefits. Though not financially attractive at present, 
this heat pump has may advantages and its use should be encour- 
aged. These advantages include a low power requirement, low op- 
erating cost, good mechanical reliability and excellent turndown on 
reduced loads. Included are two folded blueprints. 11 figs., 2 tabs. 
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34204 (SE—8403) Feasibility study for the use of chemi- 
cal heat pumps in Canadian industry. (Stone and Webster 
Canada Ltd., Toronto, Ontario; Ontario Research Founda- 
tion, Sheridan Park (Canada); Energy Concepts Co., An- 
napoli, MD (USA)). Mar 1984. 162p. CE— i113) 
CANMET, , Energy, Mines and Resources 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Feasibility studies were authorized to investigate the applica- 
tion of chemical heat pumps with a view to appraising the particu- 
lar energy and cost benefits of the technology to Canadian industry 
both at a local and national level. In this study, a cross-section of 
industrial applications limited to fractional distillation was identified 
for an absorption heat pump installation. In general, the assessment 
concludes that this form of waste heat recuperation can be success- 
fully applied to the refinery, petrochemical, chemical and distillery 
industries which were surveyed and evaluated. The technology and 
its application are already established: a distillation tower with an 
absorption heat pump at a synthetic rubber plant in Japan has been 
in operation since November 1981. The estimated total installed 
costs of applications reviewed range from $220,000 to $3,000,000 
with payback in the order of 1 to 3 years. Includes appendices. 8 
refs., 2 figs., 22 tabs. 


34205 ese Feasibility study for the use of 
chemical heat pumps in Canadian industry. (Stone and Web- 
ster Canada Ltd., Toronto, Ontario). Mar 1984. 162p. (CE— 
01370). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0GI1; 
$0.34CAN per page, $3.40 CAN minimum. 

Feasibility studies were authorized to investigate the applica- 
tion of chemical heat pumps with a veiw to appraising the particu- 
lar energy and cost benefits of the technolgy to an indstry both at a 
local and coutnry-wide level in Canada. In this study a cross sec- 
tion of industrial applications limited to fractional distillation was 
identified for an absorption heat pump installation. In general, the 
assessement concludes that this form of waste heat recuperation can 
be successfully applied to the refinery, petrocemical, chemical and 
distillary industries which were surveyed and evaluated. The tech- 
nolgoy and its application is already established as a distillation 
tower with an absorption heat pump at a synthetic rubber plant in 
Japan has been in operation since November 1981. The estimate 
total installed costs of applications reviewed range from $220,000 to 
$3,000,000 with payback in the order of 1 to 3 years. The selected 
application for a demonstration installation, is estimated in the 
order of $388,000. It is recommended that further conideration be 
given to the implementation of the absoption heat pump system, 
due to the wide interest by the industries surveyed, the benefits to 
the potential users energy savings, and the potential for Canadian 
prayed a ss pins mina alee Sep A 

cost considerations, preliminary investigations indicate possible ben- 
efits to Canadian industries such as the mining industry and fabrica- 
tors of heat exchangers, standard pumps, instruments, piping and 
structural steel, and to Canadian personnel in engineering, 
ment fabrication and construction. 8 refs., 32 figs., 24 tabs. 


Energy Systems Ltd., Mississauga, 

1980. 57p. (CE—01110). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Characteristics of waste heat streams were studied in a typi- 
cal glass manufacturing plant in Ontario. These results were ex- 
tended to the glass manufacturing industry as a whole. The major 
energy consumption was found to occur in the glass melting fur- 
nace, and the major waste heat stream is via the exhaust gases from 
the furnaces. After surveying a variety of applicable waste-heat re- 
covery methods, a detailed study was made of the technical and 
economic feasibility of using Organic Rankine cycle engines to 
produce electrical energy from waste heat in furnace exhaust gases. 
It was found that the Organic Rankine cycle was not economic at 
1980 equipment and energy prices, yielding an 8.5-11.2% internal 
rate of return on investment at the site studied. Higher energy 
prices and commercial development of this technology will make it 
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attractive with future yielding internal rates of return exceeding 20- 
25% in many applications. The necessary conditions are discussed. 
11 refs., 7 figs. 


34207 (TM—1983) Tarsands development study. Volume 
1. Stage 1. (Techman Ltd., Calgary, Alberta (Canada)). 
1983. 130p. (CE—01116). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

phis paper presents results of a tarsands development study 
that examined alternative techologies, scale, ownership and struc- 
ture, taking into consideration other factors that would impact on 
the economic viability of a project, with particular emphasis on 
mining. Selected potential development cases were evaluated to 
obtain information on phe separate and combined effects of size, 
technology, ownership and structure. Potential technology en- 
hancements were identified that would significantly improve the 
best schemes. It was intended to develop plans to bring the identi- 
fied potential technology enhancements to a level of commercial 
and industy acceptability. Specific objectives included identifying 
the economic, operational and technological criteria for mega 
projects and modular-scale projects, and stating these in the form of 
absolute and desirable requirements. The conclusions reached are 
tentative, and are to be used as a basis for further studies. It appears 
that smaller-scale developments are attractive, although optimum 
size cannot be identified so far. A mobile, readily expandable 
mining system was identified as potentially viable for such small- 
scale projects. Includes glossary. 1 ref., 33 figs., 3 tabs. 


34208 (WLW—8002) Energy recovery and utilization at 

Mining and Smelting Company. Industry series, 2. 

sheets 4 (W.L.) and Associates Ltd., Winnipeg, Manitoba 

(Canada)). Feb 1980. 50p. (CE—01 108). CANMET/TID, 

ergy, Mines and Resources 555 Booth St., 

Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The sodium sulphate manufacturing process at Ormiston, 
Saskatchewan, utilizes five million Btu of heat as natural gas per 
ton of salt cake. The bulk of this heat is discharged into the evapo- 
rator and dryer off-gases. The temperatures and dew points of these 
streams are low, reducing the availability of the waste heat for re- 
cycling. Also, the effective temperature difference between the off- 
gases and the process stream (called recycle stream) with a high 
potential of accepting the waste heat is low, making energy recov- 
ery technically difficult without process modifications. Several 
energy recovery schemes were reviewed from technical and eco- 
nomic standpoints for application at Ormiston. It was determined 
that one of the schemes can reduce natural gas consumption at Or- 
miston by 45%, and produce an internal rate of return of 46% over 
ten years. To achieve maximum heat transfer, the temperature of 
the recycle stream is reduced by evaporative cooling, and by alter- 
ing the process sequence. The cooled melt is then heated in air to 
liquid exchangers with evaporator and dryer off-gases. Before the 
proposed energy conservation scheme can be implemented, the per- 
formance of air-to-liquid heat exchangers and spray towers must be 
demonstrated under sodium sulphate environment. Commercially 
available equipment appears to have a potential for this application, 
but has not been used under the corrosive and scale forming condi- 
tions which exist in this case. A two-phase demonstration program 
is proposed to establish the performance of this equipment at Or- 
miston, and costs are estimated for both phases. 15 figs., 6 tabs. 
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REFER ALSO TO CITATION(S) 32629, 32630, 32638, 32963, 32964, 32966, 
32970, oe 33523, 33524, 33525, 33526, 33527, 33528, 33558, 34067, 34186, 
34201, 3 


34209 (CONF-870903—Vol.2-Absts., pp 4.W2.03) Dis- 
trict heating with large heat pumps. Astrand, L.E. (Uppsala 
Energy (Sweden)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34210 (CONF-870903—Vol.2-Absts., pp 8.5. 08) Climatic 
design of a new housing area. ; Esbensen, T. 
(Planum International Ltd., Copenhagen (Denmark) 1987. 
NTIS (US. Sales Only), PC A99. Order umber 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34211 (CONF-880506—5) SASSYS validation studies. 
Hill, D.J. (Argonne National Lab., IL (USA)). — ae 
tract W-31109-ENG-38. 26p. (CONF-880: 506—). NTIS, PC 
A03/MF A01;1. Order Number DE88009938/JA W. 

From Safety of next generation power reactors; Seattle, 
WA, USA (1 May 1988). 

A strong validation base for the systems thermal hydraulic 
code SASSYS is required because of the extensive application to 
the innovative design LMRs, PRISM and SAFR, and because of 
the forthcoming application to updating the FFTF FSAR for oper- 
ation with metal fuel. As part of the validation process, SASSYS 
has been applied to the EBR-II Shutdown Heat Removal Tests and 
the FFTF Passive Safety Tests. Comparisons of thermal hydraulic 
and reactivity parameters are made under a variety of conditions. 
The results show that SASSYS can predict the transient behavior 
of operating fast reactors very well. This supports the continuing 
application of SASSYS in LMR safety analysis. 19 refs., 10 figs., 1 
tab. 


34212 (EI—CMHC041982) Renewable energy at your 
doorstep. Tamblyn, R.T. (Engineering Interface Ltd., Wil- 
lowdale, Ontario (Canada)). Apr 1982. 117p. (CE—01496). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

Freecool is a concept for substituting the use of permanently 
cold water at the bottom of Lake Ontario for the chilled water 
which is presently generated by chillers in major downtown Toron- 
to buildings. A companion concept provides for elevating the heat 
discarded from the buildings through their chilled water to a useful 
heating temperature of 50C. This reclaimed heat would be stored 
and recirculated to the heating systems in the buildings for an elec- 
trical energy cost as little as a third the price of central steam. The 
buildings served by Freecool could have approximately 58% of 
their annual heating process. The cooling and heating side of Free- 
cool have been analyzed separately, as a stand alone project for 
cooling only and as a combined cooling and heating project. In ex- 
amining this totally integrated heating and cooling system embrac- 
ing technologies associated with accessing natural cooling sources, 
district heating, thermal storage and load management, this study 
has applicability in whole or in part to other major metropolitan 
areas in Canada where the natural cooling source could be a lake, 
river, sea, or aquifer. The results of this preliminary feasibility 
study indicate that the Freecool concept is both technically and 
economically sound. 35 figs., 12 tabs. 


34213 (EMR/RE—021981) Municipal energy audit: a 
practical guide to the identification of energy 

ent of Energy, Mines and Resources, Ottawa, On- 
tario (Canada). Renewable Energy Resources Branch). Feb 
1981. 143p. (CE—01377). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This study outlines a method for an audit of energy con- 
sumption in municipal operations. The energy audit approach is 
similar to standard financial audit procedures with which most mu- 
nicipal officials whould be familiar. Energy consumption data and/ 
or fuel cost data must be collected for each energy consuming ac- 
tivity. These data must then be organized in a meaningful way to 
provide the information base necessary for making decisions about 
energy consumption and energy conservation. It is this information 
base that will provide the necessary foundation upon which future 
energy conservation policy and programs may be built. To test the 
applicability of the method seven pilot audits were conducted. The 
cities chosen represent a cross-section of Canadian cities and range 
in population from 1,800 to 560,000. A summary of the seven pilot 
energy audits is included which will serve as a basis of comparison 
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for future studies. There are a number of factors which may influ- 
ence the level of energy consumption in any particular municipal- 
‘ee This preliminary analysis does not attempt to take all energy 

and administrative factors into account but it does attempt to draw 
attention to those areas which may be of particular significance for 
the municipalities surveyed. Included in this report is a detachable 
set of energy audit forms which identifies all the elements necessary 
to perform an energy audit. 4 figs., 33 tabs. 


34214 (EPRI-EL—5799-Vol.2) Demonstration of a broad- 
cast radio system for distribution automation: Volume 2, 
System design and analysis, final report, May 1988. Richard- 
son, B.; Robinson, B.; Mosher, T.; Owen, R. (Cooper Indus- 
tries, Inc., Franksville, WI (USA). McGraw-Edison Power 
Systems Div.). May 1988. 16l1p. Research Reports Center, 
Box 50490, lo » CA 94303;1; GPO Dep. Order 
Number T1I88010644/JAW. 

Volume II of the report provides technical information on 
system design, and on the software/hardware designs of systems 
components. Comprehensive discussion and analysis of test data is 
included. Appendices A through E offer in-depth treatment of AM 
and VHF radio propagation models; communication protocols; con- 
trol center software design; and central receiver software design. 


34215 (GKSS—87/E/37) Seen 8 of the combina- 
tion of MSF-distillation, reverse osmosis and extraction-con- 
turbine. Scharff, K. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.); Technische Hochschule Aachen (Germany, F.R.). 
Fakultaet fuer Maschinenwesen). 1987. 110p. (In German). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE88752641/JAW. 

Investigations are made with respect to already existing dual 
purpose plants (power plant + thermal seawater desalination) to 
find an alternative to significantly increase drinking water produc- 
tion at the same primary energy input rate. One possibility to 
achieve this goal is the reverse osmosis process. Therefore tests on 
a seawater pilot plant in Kuwait (GKSS plate system, type G4) had 
been carried out to determine the specific energy input up to the 
maximum possible recovery with respect to scaling at a given pre- 
treatment. The limiting recovery was determined to about 62% and 
the detected scaling was mainly aluminium silicates: With 24 figs., 
12 tabs.. 


34216 (INTEG—041982) District heating. (INTEG, 
Vancouver, British Columbia (Canada)). Apr 1982. vp. 
(CE—01259). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

This study evaluates the feasibility of a district heating 
system for Tumbler Ridge, British Columbia. Some of the criteria 
given for the study were that it be designed with the potential for 
cogeneration, staged to match the growth phases of the Township, 
designed to employ initially oil-fired boilers and then coal-fired 
boilers of specified outputs, and compared with alternative, conven- 
tional energy sources for the supply of heating. The financial analy- 
sis was performed by computer using a very flexible arrangement 
of inputs and programme enabling the effect of varying the major 
parameters to be studied. Capital costs were estimated using pro- 
posals from equipment suppliers, operating costs took into account 
fuel prices, transport, labor and materials. The power plant design 
decribed in this report is based on good, thermal power engineering 
principles with suitable plant redundancy to meet upset and partial 
load conditions. The distribution system uses loops to ensure mini- 
mal supply disruption. The results of the study show that district 
heating has a positive net present worth of several million dollar if 
the energy is sold at the same equivalent cost as electricity. Alter- 
natively the energy could be sold at at price 82-92% of that of elec- 
tricity with the project self-financing. This shows that district heat- 
ing of Tumbler Ridge is feasible to the Township, providing the 
margin is sufficient to offset any cost to consumers for more expen- 
sive on-premises heating equipment. Substantially greater margins 
appear achievable through reduction in capital cost and/or fuel 
price, financing consumer equipment similar to the rest of the 
project, and cogeneration. 17 figs., 35 tabs. 
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(INTEG—051982) District of Tumbler Ridge. Dis- 
trict heating system feasibility study. Supplementary report. 
PN ocoee British Columbia (Canada)). May 
1982. vp. (CE—01257). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0GI1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report supplements an earlier report on the feasibility of 
district heating for the Township of Tumbler Ridge, British Colum- 
bia. The work was commissioned with two objectives: to investi- 
gate further some of the areas identified in the previous report as 
requiring further investigation and to develop the financial results 
such that they can be used as an initial viability check of potential 
district schemes elsewhere. The following areas were investigated 
as described more fully in this report: capital cost reduction, coal 
price, alternative technical options, use of oil as fuel, effect of a de- 
layed building schedule, and financial parameters (escalation and in- 
terest rates). In the financial analysis three scenarios using different 
inflation rates and cost inputs were prepared. If the actual escala- 
tion is between the high and low scenarios considered, coal at or 
lower than $1.28/GJ will produce energy at a price competitive 
with the $7.50/GJ for natural gas. The new capital cost estimate is 
$1.8 million less than in the entire report. 4 figs., 9 tabs. 


34218 Or saat Waste oil fired heating 
system for municipal water: Hay River, N.W.T. Ciscoe, 
CON Partnership, Management and and Economic Consul 
Edmonton, Alberta (Canada)). Jan 1985. 212p. (CE— 01088 
CANMET/TID, ‘gy, Mines and Resources 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

The technical and economic feasibility of a waste oil fired 
water heating system at the municipal water intake pumphouse at 
Hay River, Northwest Territories, is assessed. The system is com- 


cetacean denied dandiccetnaama aaadaaraeres 
fired heating system is judged to be viable. 25 refs., 4 figs., 63 


(Germany, F.R.). Abt. Kohle- 


kohlenbergbauvereins, Essen 
chemie). Nov 1986. 63p. (In German). NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88770193/ 


An activated carbon process was tested for the removal of 
hydrogen sulphide from biogas converting hydrogen sulphide at a 
special activated carbon into sulphur and water already at low tem- 
peratures. The sulphur remains adsorbed on the internal surface of 
the activated carbon and sulphur loads of up to 1.2 kgkg ac can be 
achieved. The loaded activated carbon is regenerated by hot gas 
desorption with sulphur recovery. The of the process has 
been proven by operating a pilot plant (100 m*h) in two waste 
water treatment plants. With 13 refs., 15 tabs., 15 figs.. 


solid “ (Tricil Ltd, Minton Mississau, ua Geeey, wane 
waste. tario 

1983. 35p. CE 0137). CANMET/TID eines 
and Resources Canada, 555 Booth St., ‘cane. Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

Steam produced from the incineration of municipal solid 
waste was prviously condensed but is now being used to generated 
electrical power via a newly installed turbine generator in Hamil- 
ton, Ontario. The power is sold to Ontario Hydro. The project in- 
cluded a building, a turbine generator, a switch gear package and 
protective relaying equipment and was completed for a capital cost 
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of less than $1.8 million. The purpose of the project was to make 
use of the steam generated at the Hamilton plant and to demon- 
strate the feasibility of electrical power ion from a renew- 
able energy source. Approximately 364 to 455 tonnes of residential 
solid waste from the Regional Municipality of Hamilton-Went- 
worth is burned 3 days per week at the privately operated inciner- 
ation plant. More than 45,360 kilograms per hour of saturated stem 
is produced as a by product of the combustion process. The steam 
is utilized to operate a 4.2 megawatt turbine generator equipment 
package. The resultant electrical energy is fed into the local power 
authority grid distribution system. This repot describes the installa- 
tion and operation of the turbine generator, the plant process, and 
the economic benefits of the system. 6 figs. 


34221 eee ee 
pal planner. Building series, 7. Lang, R.; Armour, A. (York 
Univ., Toronto, Ontario (Canada) Feb 1980. 270p. (CE— 
01097). CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3.40 CAN minimum. 

Municipal planners in Canada can affect future patterns of 
energy consumption through proper planning policies. This study is 
intended to help planners become more aware of energy issues in 
their work, and to increase their capability to deal with energy 
problems and initiate needed action. Published literature was re- 
viewed, prominent examples of municipal energy planning in 
Canada and the USA were examined, a questionnaire survey of Ca- 
nadian planners was conducted, and practitioners and researchers 
were consulted to provide the basis for identifying planning-related 
energy conservation measures. These were in turn assessed as to 
their applicability for the Canadian scene, and some of the difficult 
strategic questions that arise when planners attempt to adapt such 
measures to specific communities were considered. Examples of 
planning-related conservation measures include thermally efficient 
site planning, protection of local energy resources, increasing public 
awareness and participation, optimizing land use for minimal trans- 
portation requirements, and promotion of conservation through 
bylaws, regulations, and other controls. Includes indexes. 205 refs. 
29 figs. 33 tabs. 
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REFER ALSO TO CITATION(S) 33199, 33200, 33773, 33907, 34127 


34222 (CCA—061982) A Mt J of the public's attitudes 
toward the energy situation. 2 Volumes. (Consumer and Cor- 
porate Affairs Canada, Ottawa, Ontario). Jun 1982. vp. 
(CE—01258). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

A survey has been completed of the public’s attitudes 
toward the energy situation in Canada. The Canadian Government 
has commissioned similar studies annually since 1975. The stated 
Objectives for the 1982 study were: to identify the public’s attitudes 
toward the energy situation the energy process, and energy conser- 
vation, to identify the public,s knowledge and practice of potential 
energy saving behaviours; to identify the public's reaction to gener- 
al policy alternatives concerning energy and to specific government 
programs concerning energy; to track longitudinal trends about 
these issues over the eight surveys. The bulk of this report consists 
of tables of statistical data. The data so presented are based on tele- 
phone interviews carried out in eight centres across Canada. Sam- 
pling procedures and index calculations are given in the technical 
appendix. The analysis of the 1982 survey led to the following con- 
clusions. The problems that concern virtually every Canadian are 
economic ones; concern over energy continues to decline. Higher 
energy prices are influencing Canadians’ actions. Awareness and 
participation in two federal conservation programs - CHIP and 
COSP - high compared to the ENERSAVE program. One third of 
the respondents feel that rising energy prices have caused them 
severe hardships. Heavy users of gasoline for private transportation 
have higher income and education levels. 99 tabs. 
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— (CONF-870903—Vol.2-Absts., pp 10.1.11) Educa- 
tion in European solar energy utilisation. Lewis, J.O.; 
O'Toole, S.; Steemers, T.C. (University Coll., Dublin (Ire- 
land). Energy Research Group; Commission of the Europe- 
an Communities, Brussels gium)). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


1986) Edmonton energy 
centre. Final report. Phase 2. Staszenski, B. ee 
Energy Conservation Centre, Alberta (Canada)). 31 Mar 
1986. vp. (CE—01464). CANMET/TID, cae. Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

This report describes the Edmonton Energy Conservation 
Centre, an old home which has been retrofitted with energy con- 
servation measures to create a functional, energy conservation dem- 
onstration facility. It has been offering information services to the 
general public since 1985. Basic services developed for the Centre 
include a visual display system and guided, as well as self-guided 
tours. Seminars, workshops, a library, and video resource library 
round out the complement of services that are offered. Visitors 
have been drawn to the Centre by open houses, awareness events, 
public meetings, public service annoucements, street awareness 
campaigns, displays at trade fairs and feature articles and announce- 
ments in magazines and newspapers. During the Centre's first years 
of operation its goals of service delivery to the general public have 
been reached. Financially, the Centre has been successful, too, be- 
cause it is now able to function at arm’s length from government 
funding. While the Centre continues to utilize government services 
and programs in its roster of services, most revenues are derived 
from such non-government activities as Energy Awareness Week, 
product promotion services and marketing. Included is a list of 
video tapes on home energy conservation. 6 figs. 


34225 (ENEA-RTI-STUDI-VASA—87-1) Technological 
conflicts: problems and perspectives. Sartori, S. (ENEA, 
Rome (Italy)). Feb 1987. 77p. (In Italian). NTIS (US Sales 
ae PC AOS/MF AOl. Order Number DE88753192/ 

The conditioning of public opinion, specifically with regard 
to the risks associated with developing technologies, is discussed. 
The paper analyzes the evolution of public opposition to the devel- 
opment of steam vessels, the automobile, LNG terminals, the super- 
sonic SST and other technological innovations. A comparison is 
made between public reaction to the development of nuclear 
energy and the reaction to genetic engineering. A discussion is 
made about the roles played by federal institutions in managing 
social behavioural trends. The paper then suggests a model for risk 
management decision making. 
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REFER ALSO TO CITATION(S) 32048 


34226 (NISAN—8701) Nissan Technical Review, Trans- 
action. (Nissan Motor Co. Ltd., Tokyo (Japan)). 25 Apr 
aia vp. (In Japanese). Nissan Motor Co., Ltd., Tokyo, 
japan. 

Papers within the scope of the Energy Data Base have been 
processed individually for the data base. 
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REFER ALSO TO CITATION(S) 32213, 32219, 32220, 32221, 32222, 32223, 
32254, 32432, 32773, 34134, 34137, 34270, 34271, 34484 


34227 i Dans pp 76-88) Experience 
with single crystal turbine blades. Wortmann, J. 1987. (In 


German). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE88770201/JAW. 
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From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The production of single crystals from nickel-based alloys 
(directionally solidified cast blades), complying with quality re- 
quirements, the design of blades and heat treatment are described 
and compared with experience with polycrystalline materials. Prop- 
erties such as material reactions, plastic behaviour, creep speed and 
the life of a crystalline material and the dynamic strength of turbine 
blades and experience of using single crystal blades are given. 
(THOE). 


34228 (CRIE-W—86033) Study on the heat resisting and 
cooling property of the ceramics-metal hybrid stator vanes. 
Hisamatsu, Toru; Abe, Toshio; Hamamatsu, Teruhide; 
Miyata, Hiroshi; Izima, Shiro; Takahashi, Ichiro; Oshima, 
Senki (Central Research Inst. of Electric Power Indus- 
try, Tokyo en. Jun 1987. 28p. (in Japanese). NTIS 
Raa Only), PC A03. Order Number POE88753117/ 

20 MW class gas turbine stator blade was designed and test- 
made. Combustion gas with temperature up to 1,600°C was flown 
to five wings in a row. Temperature of the metal core reduced its 
influence as the amount of the cooling air increased; in the case of 
s/s with maximum allowable temperature of 600°C, required 
amount of cooling air was found to be roughly 0.5% of the total 
amount of the compressed air (1/10 of the metal, air-cooled blades), 
which coincided with the results of analysis. Concerning the tem- 
perature distribution of the ceramic shell, big difference was found 
in the front edge surface (outer and inner); more temperature re- 
duction was found at the rear edge of the blade at the time of shut- 
down. The results of analysis were same as that of the heat impact 
test of the single ceramic body. It is hereafter desirable to consider 
the generation of the thermal stress amd to improve the shell struc- 
ture. (17 figs, 6 refs) 


34229 (DE—081982) Evaluation of the fuel economy im- 
provement using an electromagnetic fan clutch-continuation. 
(Davis os Ltd., Ottawa, Ontario (Canada)). Aug 
1982. 74p. (C 1264). CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $0.34CAN per page, $3.40 CAN mini- 
mum. 

The work reported is a continuation of testing of the fuel 
economy effects of an electromagnetic vehicle fan clutch. Previous 
tests provided results which conflicted with expectations. This test 
program has added a number of elements which may help separate 
test procedure and instrumentation influences from fan clutch/fuel 
economy influences. A series of steady-state, uniform track tests 
were conducted wherein the only variable was the use of the fan 
clutch, gravimetric as well as volumetric fuel measurements were 
used, fuel was cooled externally to avoid the possibility of vapour 
volume measurement at high ambient temperatures, the on-road test 
cycles used previously were repeated to provide a link to prior re- 
sults, and there were additional inputs of engine and fan speed to 
the data system to allow for verification of proper clutch action. 
The ratio of fuel consumption when operating with continuous fan 
to consumption using the automatic (clutched) fan is between 2 and 
3% using volumetric fuel measurement. Gravimetric measurement 
was found to be less consistent and probably more prone to error. 
Trip summaries, the printout of which occupies nearly half of this 
report, show good consistency in test conditions between runs. 11 
figs., 51 tabs. 


34230 (DOE/AL/33183—T6) Multidimensional modeling 
of convective heat transfer with application to I.C. engines: 
Technical progress report. Jennings, M.J.; Morel, T. (Inte- 
gral Technologies, Inc., Westmont, IL (USA)). 23 Mar 
1988. Contract AC04-86AL33183. 28p. NTIS, PC A03/MF 
A0Ol - 03/MF AO01;0; GPO Dep. Order Number 
DE88007446/JAW. 

The objective of this project is to develop a more compre- 
hensive understanding of the convective heat transfer process in 
complex, unsteady turbulent reacting flows, typical of those which 
occur in internal combustion engines. Progress during the present 
reporting period consists of continuation of development of a wall 
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model started during the last period. Errors identified last period 
were corrected and the model was tested again. Some data are pre- 
sented. 9 refs., 14 figs. 


34231 Yong am ee of cylinder wall/piston 
ring pairs in adiabatic diesel engine service environments: 
Final report. Levy, A.W.; Jee, N. (Lawrence Berkeley Lab., 
CA (USA)). Jan 1987. "Contract ‘AC03-76SF00098;A C05- 
84OR21400. 107p. NTIS, PC A06/MF AO0l1;3. Order 
Number DE88009804/JAW. 

An investigation was conducted to determine the sliding 
wear behavior of candidate coatings for cylinder walls and piston 
rings in adiabatic diesel engines. Plasma sprayed carbides and oxide 
compositions on flat washers were tested against a slurry applied 
and impregnated multi-oxide on a flat disc. The tests were per- 
formed at temperatures of 25{degree}, 425{degree} and 
730{degree}C at a range of pressures from 0.17 to 14 MPa for tests 
periods up to 10 hours. It was determined that the pairs reached a 
steady wear rate after 1 to 2 hours of testing at 25{degree}C. At 
elevated temperatures some of the materials wore through the coat- 
ing within two minutes while others lasted for the test duration. No 
material pair that was tested performed markedly better than the 
others. The wear rates were related to changes in the surface mi- 
crostructure. The molybdenum matrix in the carbide materials on 
the washers smeared over the wear surface of both the washer and 
disc at elevated temperatures and dominated their wear behavior. 
The wear surface microstructures were primarily related to the test 
temperature and less related to contact pressures. In some cases 
nearly the same wear rates occurred over a 10-fold increase in con- 
tact pressure with the surface morphology remaining the same. 


34232 (ORNL/Sub—85-22032/1) An_ investigation. of 
high pressure/late cycle natu- 
ral gas] as a fuel for rail .F. 
O'Neal, G.G.; Baker, Q.A.; Urban, C.M. (Southwest Re- 
search Inst., San Antonio, TX (USA)). Apr 1988. Contract 
AC05-84OR21400. 148p. NTIS, PC A0O7/MF AOl. Order 
Number DE88009000/JAW. 

This report describes a demonstration effort to investigate 
the use of natural gas in a medium-speed diesel engine. The effort 
was unique in the sense that natural gas was injected directly into 
the combustion chamber late in the compression stroke, as a high 
pressure gas rather than through low pressure fumigation or low 
pressure injection early in the compression stroke. Tests were per- 
formed on a laboratory two-cylinder, two-stroke cycle medium- 
speed diesel engine in an attempt to define its ability to operate on 
the high pressure/late cycle injection concept and to define the per- 
formance and emission characteristics of the engine under such op- 
eration. A small quantity of No.-2 diesel fuel was injected into the 
cylinder slightly before the gas injection to be used as an ignition 
source for the gas. Pilot (diesel fuel) and main (natural gas) timing 
and injection duration were systematically varied to optimize 

engine performance. The test demonstrated that the medium-speed 
cals ten anputie ol eisiiee iasbenenbeatiaantian te 
low pressure approach) with very low percentages of pilot injec- 
tion with the absence of knock. Thermal efficiency was as much as 
10 percent less than thermal efficiency levels obtained with neat 
diesel fuel. This was primarily due to the placement and injection 
characteristics of the pilot and main injectors. Optimization of the 
injection system would undoubtedly result in increased thermal effi- 
ciency. 11 figs., 4 tabs. 

— (OU/ME—8409) and multidimen- 

for diesel en- 
aan (Ottawa Univ., Ontario (Canada). Dept. of Mechani- 
cal Engineering). Sep 1984. 1959. (CE—01137). CANMET/ 
TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

A program has been undertaken to understand the effects of 
off-specification fuels on the Canadian Forces AVGP-GM6V53T 
diesel engines and to develop research base capable of projecting 
and testing engine specification changes required for operation on 
these fuels. This report describes that part of the program which 
involves thermodynamic and multidimensional modeling of the 
6V53T engine. The established model was extensively evaluated as 
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to its predictive capability and numerical accuracy, and culminated 
in a preliminary parameteric study. It was found that the model 
predicted accurate full torque performance and showed good beha- 
vioural trends over the complete engine operating range. However, 
the basic model was found to be very poor at representing early 
combustion development. Thus, new ignition delay and combustion 
sub-models were developed and include both a fuel parameter and 
engine load dependency. The preliminary parametric study clearly 
confirmed the benfits of intercooling and also showed that earlier 
injection timing at full rack settings would provide substantial in- 
creases in engine performance. In order to gain a better understand- 
ing of the in-cylinder processes, multi-dimensional modeling was 
undertaken and some of the results are presented. Resulting flow 
fields are illustrated for different engine speeds during compression 
and expansion and different flow rates during scavenging. The 
complex geometries of valve simulation and air-box connection, and 
their effect on the flow pattern, are discussed. 86 refs., 65 figs., 13 
tabs. 


34234 (PB—88-125034/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles. (Environmental 
Protection Agency, Washington, DC (USA)). 1988. 10053p. 
NTIS, PC E99/MF E99. 

Set includes PB—88-125042 through PB—88-125141. 

A separate abstract is included for the 7 reports in this set. 


34235 (PB—88-125042/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - American Motors 
Corporation. (American Motors Corp., Detroit, MI). 1988. 
1065p. NTIS PC$121.50/MF$19.50. 

See also PB—88-125059; Also Available in set of 11 reports 
PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34236 (PB—88-125059/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - Ford Motor Com- 

pany. (Ford Motor Co., Dearborn, MI (USA)). 1988. 3418p. 
NUS PC$372. 00/MF$31. 50. 

See also PB—88-125042 and PB—88-125067; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34237 (PB—88-125067/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - American Honda 
Motor Company. (American Honda Motor Co., Inc., Garde- 
na, CA). 1988. 446p. NTIS PC$60.00/MF$17. 00. 

See also PB—88-125059 and PB—88-125075; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 
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34238 (PB—88-125075/XAB) Application for certifica- 
tion 1988 model a light-duty vehicles - Mazda Motor Cor- 
poration. (Mazda Research and Development Center, Ann 
Arbor, MI (USA). 1988. 1165p. NTIS PC$131.50/ 
MF$20.00. 

See also PB—88-125067 and PB—88-125083; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems, and exhaust and evaporative emission control systems. 


34239 (PB—88-125083/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - Mercedes-Benz of 
North America, Inc. (Mercedes-Benz of North America, 
Inc., Montvale, NJ). 1988. 533p. NTIS PC$69.00/MF$17.00. 

See also PB—88-125075 and PB—88-125091; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34240 (PB—88-125091/XAB) Application for certifica- 
-duty vehicles - US Technical Re- 
). (U.S. Technical Research Co. 
(Peugeot), Lyndhurst, NJ (USA)). 1988. 1349p. NTIS 
PC$150.00/MF$20.50. 

See also PB—88-125083 and PB—88-125109; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems, and exhaust and evaporative emission control systems. 


34241 (PB—88-125109/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - Rolls-Royce Motor 
Cars. (Rolls Royce Motors, Inc., Lyndhurst, NJ (USA)). 
1988. 303p. NTIS PC$45.50/MF$17.00. 

See also PB—88-125091 and PB—88-125117; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34242 (PB—88-125117/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - Saab-Scania of 
America, Inc. (Saab-Scania of America, Inc., Orange, CT). 
1988. 475p. NTIS PC$62.50/MF$17.00. 

See also PB—88-125109 and PB—88-125125; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 
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34243 (PB—88-125125/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - Mitsubishi 
Corporation. (Mitsubishi Motors a .» Tokyo (Japan)). 
1988. 549p. NTIS PC$70.00/MF$17 

See also PB—88-125117 and Se Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
ee ae ee oe, ee 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34244 (PB—88-125133/XAB) Application for certifica- 
tion 1988 model year light-duty vehicles - Volvo Cars of 
North America. (Volvo of America Corp., Rockleigh, NJ). 
1988. 620p. NTIS PC$77.00/MF$17.00. 

See also PB—88-125141 and PB—88-125125; Also available 
in set of 11 reports PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems, and exhaust and evaporative emission control systems. 


34245 (PB—88-125141/XAB) ee for certifica- 
tion 1988 model year light-duty trucks - Range Rover. 
(Range Rover of” North America, Inc., Lanham, MD 
(USA)). 1988. 130p. NTIS PC$28. 00/MF$17.00. 

See also PB—88-125133; Also available in set of 11 reports 
PC E99/MF E99, PB—88-125034. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems, and exhaust and evaporative emission control systems. 


34246 (PB—88-125158/XAB) Application for certifica- 
tion 1988 model year heavy-duty vehicles/engines. (Environ- 
mental Protection pee —— DC (USA)). 1988. 
914p. NTIS, PC E99/MF E' 

Set includes os a ton through PB—88-125190. 

A separate abstract is included for the 4 reports of this set. 


34247 (PB—88-125166/XAB) ——— for certifica- 
tion 1988 model year en engines - Iveco 
ee uae des (IVECO Trucks of North 
America, Inc., Bensalem, PA (USA)). 1988. 219p. NTIS 
PC$37 00/MF$17. 00. 

See also PB—88-125174, and PB—86-176252; Also available 
in set of 4 reports PC E99/MF E99, PB—88-125158. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or meee ae engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34248 (PB—88-125174/XAB) Application for certifica- 
tion 1988 model year heavy-duty engines - Caterpillar, 
(Caterpillar, ae Peoria, IL (USA)). 1988. 341p. NTIS 
PC$49.50/MF$17.00. 

See also PB—88-125166, PB—88-125182 and PB—87-141610; 
Also available in set of 4 reports PC E99/MF E99, PB—88-125158. 
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Every year; each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34249 (PB—88-125182/XAB) Application for certifica- 
tion 1988 model year heavy-duty diesel - Ford Motor 
Company. (Ford Motor Co., Dearborn, MI (USA)). 1988. 
157p. NTIS PC$31.00/MF$17.00. 

See also PB—88-125174, PB—88-125190 and PB—86-176229; 
Also available in set of 4 reports PC E99/MF E99, PB—88-125158. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34250 (PB—88-125190/XAB) —— for certifica- 
tion 1988 model year heavy-duty diesel engines - Hino 
Motors Ltd. (Hino Motors Ltd., Tokyo (Japan)). 1988. 197p. 
NTIS PC$35.00/MF$17.00. 

See also PB—88-125182 and PB—86-176245; Also available 
in set of 4 reports PC E99/MF E99, PB—88-125158. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings that describe engine/vehicle 
parameters such as basic engine design, fuel systems, ignition sys- 
tems and exhaust and evaporative emission-control systems. 


34251 (PB—88-142468/XAB) Getting the most from 
your diesel engine. Grauw, C. (Botswana Technology 
Centre, Gaborone). Sep 1987. 48p. (TP—9). NTIS, PC 
A03/MF A011. 

In Botswana there are over five thousand diesel engines in- 
stalled primarily to drive water pumps. But it is often the case that 
these engines break down. This paper explains the causes of most 
engine problems and provides simple steps for preventing these 
problems from occurring. Proper care of the engine will not only 
keep the engine running but will drastically cut its maintenance and 
running costs. 


34252 Vortex simulation of the induction and compres- 

sion processes in an engine model. Martins, L.F.; Gannon, 

A.F. Warrendale, PA; Society of Automotive Engineers 

pan r (CONF-871142_), Society of Automotive En- 
400 Commonwealth Dr., Warrendale, PA 15096. 

Pella Selita iedibusernidbila Andale 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872102. 

Results of the application of numerical simulation of the 
Navier-Stokes equations to the flow field inside a model of an inter- 
nal combustion engine are presented. The numerical method is a 
hybrid vortex-finite element scheme, which combines the flexibility 
of finite element methods in handling complicated boundary condi- 
tions of the field equation, and the capability of vortex methods to 
reveal large scale convective structures at high Reynolds numbers. 
Moreover, it extends the application of vortex methods to com- 
pressible flows at low Mach number. At this stage, interest lies in 
predicting the flow structure within the cylinder during the intake 
and compression strokes. The effects of the piston geometry and 
the shape of the intake valve on the flow pattern are investigated. 
Qualitative comparisons with experimental data are discussed. 
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34253 The tab method for numerical calculation of spray 
droplet breakup. O’Rourke, P.J.; Amsden, A.A. Warrendale, 

; Society of Automotive Engineers (1987). 10p. (CONF- 
871142—). Society of Automotive Engineers, 400 Common- 
wealth Dr., Warrendale, PA 15096. 

From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872089. 

The authors present a method for calculating drop aerody- 
namic breakup in engine sprays. A short history is first give of the 
major milestones in the development of the stochastic particle 
method for calculating liquid fuel sprays. The most recent advance 
has been the discovery of the importance of drop breakup in engine 
sprays. They present a new method, called the TAB method, for 
calculating drop breakup. Some theoretical properties of the 
method are derived; its numerical implementation in the computer 
program KIVA is described; and comparisons are presented be- 
tween TAB-method calculations and experiments and calculations 
using another breakup model. 


34254 Experimental and numerical modeling study of 
engine combustion. Chau, E.L.; Rotman, D.A.; Schipperrijn, 
F.W.; Oppenheim, A.K.; Sawyer, R-F.; liyama, A.; Xia, 
LQ. ’ Warrendale, PA; Society of Automotive Engineers 
(1987). 12p. (CONF-871142_). Society of Automotive En- 
gineers, 400 Commonwealth Dr., Warrendale, PA 15096. 

From International fuels and ‘lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872103. 

Square piston engine simulator experiments reveal flame 
kernel development and flame propagation for single event combus- 
tion. High speed color and black and white schlieren cinematogra- 
phy provide time and space resolved records for the combustion of 
intake manifold injected isopentane with air at a compression ratio 
of 6.6 to 1, engine speed of 900 rpm, spark and plasma ignition, and 
flat and squish pistons. Digitized schlieren records provide visual 
and quantitative data on the evolution of the volumetric burning 
rate. The numerical analysis is based on the zero Mach number 
model, a simplification based on the concept that the local speed of 
sound, as a consequence of the relatively high temperature, is prac- 
tically infinite in comparison with the flow velocity. The results 
provide information on the propagation of the flame front and the 
velocity vector field that is first generated by the flame and later 
causes its deformation. 


34255 The KIVA-II computer program for transient mul- 
tidimensional chemically reactive flows with sprays. Amsden, 
A.A.; Butler, T.D.; O’Rourke, P.J. Warrendale, PA; Society 
of Automotive Engineers (1987). 1lp. (CONF-871142—). 
Society of Automotive Engineers, 400 Commonwealth Dr., 
Warrendale, PA 15096. 

From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov —— 

Technical 87207 


Since its public an in 1985, the KIVA computer pro- 
gram has been used for the time dependent analysis of chemically 
reacting flows with sprays in two and three space dimensions. This 
paper describes some of the improvements to the original version 
that have been made since that time. The new code, called KIVA- 
Il, is planned for public release in early 1988. KIVA-II improves 
the earlier version in the accuracy and efficiency of the computa- 
tional procedure, the accuracy of the physics submodels, and in 
versatility and ease of use. Numerical improvements include the use 
of the ICE solution procedure in place of the acoustic subcycling 
method and the implementation of a quasi-second-order-accurate 
convection scheme. Major extensions to the physical submodels in- 
clude the inclusion of an optical x-e turbulence model, and several 
additions to the spray model. The authors illustrate some of the 
new capabilities by means of example solutions. 


34256 2-D visualization of liquid fuel injection in an in- 
ternal combustion engine. Felton, P.G.; Mantzaras, J.; Bards- 
ley, M.E.A.; Bracco, F.V. Warrendale, PA; Society of 
Automotive Engineers (1987). lip. (CONF- 871142—). Soci- 

ety of Automotive Engineers, 400 Commonwealth Dr., 

Warrendale, PA 15096. 
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From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 
Technical Paper 872074. 

A sheet of laser light from a frequency-doubled Nd-YAG 
laser (A = 532 nm) approximately 150 ym thick is shone through 
the cylinder of a single cylinder internal combustion engine. The 
light scattered by the fuel spray is collected through a quartz 
window in the cylinder and is imaged on a 100 x 100 diode array 
camera. The signal -from the diode array is then sent to a micro- 
computer for background subtraction and image enhancement. The 
laser pulse is synchronized with the crank shaft of the engine so 
that a picture of the spray distribution within the engine at different 
times during injection and the penetration and development of the 
spray may be observed. The extent of the spray at different posi- 
tions within the chamber is determined by varying the position and 
angle of the laser sheet with respect to the piston and the injector. 
Results are presented for two injector configurations, one where 
the spray impinges normally on the opposite cylinder wall, and an- 
other where the spray impinges on the piston crown at an acute 
angle. In both cases an engine speed of 600 rpm was used. Elements 
of the structure of these sprays, from beginning of injection 
through past its end, are discussed. 


34257 Velocity measurements in the wall boundary layer 
of a spark-ignited research engine. Foster, D.E.; Witze, P.O. 
Warrendale, PA; Society of Automotive Engineers (1987). 
14p. (CONF-871142—). Society of ae Engineers, 
400 Commonwealth Dr., Warrendale, PA 15096. 

From International fuels and ee meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872105. 

Laser Doppler velocimetry has been used to measure veloci- 
ty and turbulence intensity profiles in the wall boundary layer of a 
spark-ignited homogeneous-charge research engine. By using a to- 
roidal contoured engine head it was possible to bring the laser 
probe volume to within 60 pm of the wall. Two different levels of 
engine swirl were used to vary the flow Reynolds number. For the 
high swirl case under motored operation the boundary layer thick- 
ness was less than 200 um, and the turbulence intensity increased as 
the wall was approached. With low swirl the 700-1000 pm thick 
boundary layer had a velocity profile that was nearly laminar in 
shape, and there was no increase in turbulence intensity near the 
wall. When the engine was fired the boundary layer thickness in- 
creased for both levels of swirl. 


34258 Gaseous simulation of single-hole diesel sprays. 
Arcoumanis, C.; Gosman, A.D.; Whitelaw, J.H.; Tsui, Y-Y.; 
Wong, K.Y. Warrendale, PA; Society of Automotive Engi- 
neers (1987). 10p. (CONF-871142—). Society of Automo- 
_ Engineers, 400 Commonwealth Dr., Warrendale, PA 


From International fuels and lubricants meeting and exposi- 
tion; Toronto, emt Nov 1987). 

Technical 872090. 

Calculations and measurements are presented of the velocity 

and “fuel” concentration fields in a motored axisymmetric engine 

where the fuel spray was simulated by a transient gaseous (Freon- 
12) jet injected into the disk chamber through a single-hole nozzle 
mounted on the centrally located inlet/exhaust vale. Freon concen- 
tration was measured by laser Rayleigh scattering and predicted by 
a multi-dimensional method. The measured jet was found to spread 
appreciably faster than the predicted one, for reasons which are not 
well understood. 


34259 A multidimensional data set for diesel combustion 
model validation: I - Initial conditions, pressure history and 
spray shapes. Durrett, R.P.; Oren, D.C.; Ferguson, C.R. 
Warrendale, PA; Society of Automotive eers (1987). 
14p. (CONF-871142—). Society of Automotive Engineers, 
400 Commonwealth Dr., Warrendale, PA 15096. 

From International fuels and lubricants meeting and exposi- 
tion; Toronto, Canada (2 Nov 1987). 

Technical Paper 872087. 

Time and spatially resolved measurements have been made 
of the tangential gas velocity component and the gas temperature at 
the time of fuel injection in a diesel combustion bomb. Velocities 
were measured using a laser doppler velocimeter and temperatures 
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were measured using a fine wire thermocouple. Turbulence meas- 
urements are also presented and they indicate that at the time of 
fuel injection the turbulence field is approximately homogeneous 
and isotropic. An integral length scale of 15 mm is deduced from 
the decay rate. The pressure during the diesel burn is time resolved 
using a piezoelectric pressure transducer. High speed color schlie- 
ren photographs provide information about the fuel spray trajecto- 
ry and the shape of the burning plume. Luminous photography is 
used to discover the time and place of the first ignition site. 


3302 External Combustion Engines 
REFER ALSO TO CITATION(S) 32975, 32976 


34260 eee darts on 1-Absts., pp 2.13.16) STM4- 
120 Stirling engine for solar application. Meijer, R.J. (Stir- 
ling Thermal Motors, Inc., Ann Abor, MI (USA)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34261 (CONF-870903—Vol.1-Absts., pp 2.13.17) Elec- 
tric generators for small solar-thermal systems. Smith, 
O.J.M. (California Univ., Berkeley (USA). Dept. of Electri- 
cal Engineering and Computer Sciences). 1987. NTIS (US 
Sales Only), PC A23. Order Number DE88770209/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34262 Cermet fuel reactors. Cowan, C.L.; Palmer, R.S.; 
Van Hoomissen, J.E.; Bhattacharyya, S.K. New York, NY: 
American Society of Mechanical —ageee (1987). Tp. 
(CONF-871234—). American Society Mechanical Engi- 
neers, 345 East 47 St., New York, NY 10017. 

From ASME winter meeting; Boston, MA, USA (13 Dec 
1987). 

” Technical Paper 87-WA/NE-1. 

Cermet fueled nuclear reactors are attractive candidates for 
high performance space power systems. The cermet fuel consists of 
tungsten-urania hexagonal fuel blocks characterized by high 
strength at elevated temperatures, a high thermal conductivity and 
resultant high thermal shock resistance. The concept evolved in the 
1960’s with the objective of developing a reactor design which 
could be used for a wide range of mobile power generation systems 
including both Brayton and Rankine power conversion cycles. 
High temperature thermal cycling tests and in-reactor irradiation 
tests using cermet fuel were carried out by General Electric in the 
1960's as part of the 710 Development Program and by Argonne 
National laboratory in a subsequent activity. Cermet fuel develop- 
ment programs are currently underway at Argonne National labo- 
ratory and Pacific Northwest Laboratory as part of the Multi- 
Megawatt Space Power Program. Key features of the cermet 
fueled reactor design are 1) the ability to achieve very high coolant 
exit temperatures, and 2) thermal shock resistance during rapid 
power changes, and 3) two barriers to fission product release - the 
cermet matrix and the fuel element cladding. Additionally, there is 
a potential for achieving a long operating life because of 1) the neu- 
tronic insensitivity of the fast-spectrum core to the buildup of fis- 
sion products and 2) the utilization of a high strength refractory 
metal matrix and structural materials. These materials also provide 
resistance against compression forces that potentially might com- 
pact and/or reconfigure the core. 


3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 32752, 32754, 32806, 34138 


tric vehicles located at Pearl Harbor, Hawaii. 

(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1988. Contract AC04-76DP00789. 25p. NTIS, PC A03/MF 
AO1;1. Order Number DE88009868/JAW. 


34263 (SAND—87-0983) Modification of two Navy on 
Bassett, R.R. 
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This report covers the modification of two electric vehicles 
that are the property of the Navy located at Pearl Harbor, Hawaii. 
Sandia National Laboratories, Albuquerque, New Mexico, (SNLA) 
is funded for electric vehicle activity through The Aerospace Cor- 
poration, purchase order number W0403. Per the Statement-of- 
work, Paragraph 3.10, SNLA is to provide technical assistance to 
electric vehicle programs as directed by The Aerospace Corpora- 
tion. 


3306 Vehicle Design Factors 


34264 (CONF-870903—Vol.1-Absts., pp 2.3.13) Re- 
search of utilising red-mud PVC plastics for colective heat 
material of solar energy. Jiang Chonglin; He Yuanbin. 

ing Inst. of Energy Research, Yingkou (China)). 
1987. NTIS (US Sales Only), PC A23. Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34265 (EMR—1981) A streamline device for trucks and 
buses. Feasibility tests on a tail cone for tractor-trailers. 
McKenzie, R.P. (Department of Energy, 

sources, Ottawa, Ontario (Canada)). 1981. 2Ip. 
01365). CANMET/TID, Energy, Mines and 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$0.34CAN per page, $3. 40 CAN minimum. 

The shape of the tractor-trailer is aerodynamically very 
poor. As a result, much fuel energy is wasted through aerodynamic 
inefficiencies. This problem of aerodynamic inefficiency is well rec- 
ognized, as is witnessed by the considerable amount of testing and 
evaluation done to add-on devices since 1975. Almost exclusively 
these tests have concentrated on smoothing the flow at the leading 
edge of the trailer. This report considers the testing of a streamlin- 
ing device added on to the tail section of a trailer. A shape was 
determined for such a device by educated guesses, calling on expe- 
rience from aircraft design, and tested in a wind tunnel. A full size 
prototype was constructed and installed on a tractor trailer. Road 
tests were carried out under variable and fixed conditions, with ap- 
propriate monitoring. The fixed-condition test showed that turbu- 
lence can be reduced with resultant fuel consumption savings of at 
least 6%. No savings were found under the variable test, suggesting 
that any savings due to streamlining may be lost through unfavor- 
able driving practices. Therefore it seems that the whole system 
should be approached integrally. The system redesign would in- 
clude: total remake of the tractor-trailer to optimize aero-dynamic 
design in all respects, governing of the engine RPM and selection 
of optimum rear axle ratios, and provision of continual performance 
information to the driver, supported by comprehensive driver train- 
ing. 6 refs., 13 figs., 2 tabs. 

34266 A comparison of propulsion systems for potential 
space mission Harvego, E.A.; Sulmeisters, T.K. 
New York, NY; American Society of Mechanical Engineers 
(1987). - (CONF-871234—). American Society of Me- 
Cc gineers, 345 East 47 St., New York, NY 10017. 

From ASME winter meeting; Boston, MA, USA (13 Dec 

1987). 
si Technical Paper 87-WA/NE-10. 

A derivative of the NERVA nuclear rocket engine was 
compared with a chemical propulsion system and a nuclear electric 
propulsion system to assess the relative capabilities of the different 
propulsion system options for three potential space missions. The 
missions considered were (1) orbital transfer from low earth orbit 
(LEO) to geosynchronous earth orbit (GEO), (2) LEO to a lunar 
base, and (3) LEO to Mars. The results of this comparison indicate 
that the direct-thrust NERV A-derivative nuclear rocket engine has 
the best performance characteristics for the mission considered. The 
combined high thrust and high specific impulse achievable with a 
direct-thrust nuclear stage permits short operating times (transfer 
times) comparable to chemical propulsion systems, but with consid- 
erably less required propellant. While nuclear-electric propulsion 
systems are more fuel efficient than either direct-nuclear or chemi- 
cal propulsion, they are not stand-alone systems, since their rela- 
tively low thrust levels require the use of high-thrust ferry or 
lander stages in high gravity applications such as surface-to-orbit 
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propulsion. The extremely long transfer times and inefficient trajec- 
tories associated with electric propulsion systems were also found 
to be a significant drawback. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 34234, 34235, 34236, 34237, 34238, 34239, 
er at 34242, 34243, 34244, 34245, 34246, 34247, 34248, 34249, 34250, 


34267 (EIR—626) State of the art for controlling emis- 
sions from stationary gas and diesel engines. Koebel, M. 
(Paul Scherer Inst. (PSI, Wuerenlingen (Switzerland)). 
May 1987. Sip. (in German). NTIS (US Sales Only), PC 
A04/MF AO01. Order Number DE88752157/JAW. 

Stationary gas and diesel engines have received increased at- 
tention in the last ten years as a means of saving large amounts of 
energy when used in total energy plants and for heat pumps. Of 
major concern are the high emissions, but the last few years have 
brought considerable progress in methods for controlling these 
emissions. The situation is particularly favourable today for the gas 
engines. For diesel engines no really satisfactory procedures have 
been found yet. The SCR-procedure (Selective Catalytic Reduc- 
tion) is certainly capable of fulfilling the technical requirements of 
NO/sub x/ control, but is too complicated and expensive for small 
diesel engines. Furthermore, the few preliminary results from this 
procedure are not encouraging. A new possibility is given by the 
recent discovery by Perry and Siebers, that nitrogen oxide (NO) 
may be reduced by isocyanuric acid (HNCO). This acid can be 
produced from the thermal decomposition of non-toxic cyanuric 
acid. (orig. HWJ). 


34268 (PB—88-151345/XAB) Airborne-lead concentra- 
tions and the effect of reductions in the lead content of petrol. 
McInnes, G. (Warren Sp Lab., Stevenage (UK)). 1986. 
53p. (LR—581(AP)M). NTIS, PC E06/MF E06. 

Lead in petrol is the major source of airborne lead in the 
United Kingdom. On 1 January 1986 the maximum permissible lead 
content of petrol was reduced from 0.4 to 0.15 grams per litre. The 
report assesses the results available from 21 airborne-lead monitor- 
ing stations in rural, urban, and kerbside locations across the UK 
over the period January 1976 to September 1985, in order to define 
trends in the ten years prior to the introduction of petrol with the 
maximum of 0.15 grams per liter and to quantify the effect of this 
reduction on airborne lead concentrations in 1986. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 32095, 32222, 32254, 32414, 32457, 32627, 
32635, 32669, 34232, 34262 


34269 (AC/R—1462, pp 12-35) Fuel use alternatives. 
Walker, K. (Perkins Engines Ltd., U.K.). Jul 1983. Agricul- 
ture Ottawa, Ontario, ‘Research Branch. (CE— 
01274; CONF-8209309—). 

From Energy research and development in agriculture and 
food liquid fuels and energy crops contractors review workshop; 
Toronto, Canada (22 Sep 1982). 

A presentation was made on alternative fuels, their charac- 
teristics and applicability to diesel engines. This paper contains the 
visual material accompanying that presentation, including graphic 
data on engine performance using fuels such as alcohols, diesel/al- 
cohol blends, and vegetable oils. 33 figs., 3 tabs. 


34270 (ANL/MCT—87-3) The coal-fueled diesel technol- 
ogy assessment study: Combustion of coal-based fuels in 
diesel engines. Krazinski, J.L.; Holtz, R.E. (Argonne Na- 
tional Lab., IL (USA)). Mar 1988. Contract W-31109-ENG- 
38. 70p. NTIS, PC A04/MF AO0l;1; GPO Dep. Order 
Number DE88008149/JAW. 

Objective of this report is to collect and summarize available 
information that is pertinent to the combustion of coal-based fuels 
in diesel engines. The report, which focuses on test programs 
whose results became available in 1984-1985, briefly reviews the 
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characteristics of various types of coals, discusses results of some 
basic laboratory-scale combustion studies on coal particles and coal 
slurries, and summarizes combustion-related results from several 
recent engine tests. It also discusses mathematical models that have 
been developed to help understand the combustion process in coal- 
fueled diesel engines. 78 refs., 3 figs., 19 tabs. 


$4271 (CONF-870903—Vol.2-Absts., pp 5.1.15) Devel- 
opment of engines to run on vegetable oil. Elsbett, L.; 
bett, G.; Elsbett, K. (Elsbett-Konstruktion, Hilpoltstein 
(Germany, F.R.)). 1987. NTIS (US Sales Only), PC A99. 
Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34272 (ML—081981) The use of propane as an auto fuel 
in the Atlantic provinces. (Martec Ltd., Halifax, Nova Scotia 
(Canada)). Aug 1981. 144p. (CE—01410). CANMET/TID, 

gy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This report is concerned with a study on the use of propane 
as an automotive fuel in the Atlantic provinces of Canada. This 
report examines in detail the present pattern of propane production, 
distribution and use in the Atlantic provinces, the possible users of 
propane as an automotive fuel and discusses the costs and benefits 
for the region of a conversion from gasoline to propane. The report 
also discusses briefly the possibility of importing propane to the 
region from sources other than Atlantic Canada. A survey of com- 
mercial fleet operations, including taxis, government vehicles, 
couriers, and school buses, identified their potential for conversion 
to propane fuel use. The total potential market (1980) of 199,235 
vehicles was estimated to be able to use a maximum of 191.3 mil- 
lion gallons of propane. The extent of any conversion depends on 
the propane price relative to gasoline (at the time of the study, pro- 
pane had a price advantage of 57.2 cents/gal) and conversion costs. 
The maximum potential for economic conversion with current 
price structures was calculated for several possiblilites of govern- 
ment financial incentives. It was felt that a grant of $800 and re- 
moval of the provincial road tax would bring an estimated conver- 
sion rate of 34.6% of fleet vehicles, displacing about half of their 
gasoline use. 23 refs., 3 figs., 37 tabs. 


34273 (ORF—P2824G5) Emulsification as an approach 
to the introduction of methanol/gasoline blends as a motor 
fuel in Canada. (Ontario Research Foundation, Sheridan 
Park (Canada)). 29 Oct 1982. 6lp. (CE—01290). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3. 40 CAN minimum. 

This report summarizes the work on a phase of a program 
which concentrates on the utilization of methanol-gasoline mixtures 
in spark-ignition engines. A fuel system having components for a 
2.5 liter engine equipped with an oxygen sensor controlled carbu- 
retor, described in another report, was further developed. Extended 
cold start tests were carried out and the maximum amount of meth- 
anol that could be tolerated by the fuel system , without imparing 
engine operation, was 30% methanol in gasoline on a volume basis. 
The engine was installed in an automobile and road tests were con- 
ducted concentrating on cold starts and warm-up, fuel system per- 
formance, fuel economy and materials compatibility of components 
exposed to the methanol-gasoline blend. A second phase separation 
control system was developed for a 2.1 liter displacement engine 
equipped with a mechanical fuel injection system. The proportion- 
ing and pick-up components for the tank were incorporated in the 
existing fuel system. Cold start tests were performed and 20% 
methanol was found to be the upper limit. The engine was installed 
and the vehicle were road tested. Minor shortcomings identified 
during road testing were corrected. Overall performance and dri- 
veability of both vehicles were found acceptable. However, testing 


under low ambient temperature conditions remains to be done. 2 
refs., 37 figs., 8 tabs. 
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34274 (RFW—TP3624E) An investigation of propane as 


a motor vehicle fuel in Canada. (Webb (R.F.) Corp. Ltd., 
Ottawa, Ontario (Canada)). Feb 1982. 155p. (CE—01448), 
CANMET/TID, Energy, Mines and Resources 

Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN a 
page, $3.40 CAN minimum. 

The principal purposes of this study are to define the opor- 
tunity that exists in Canada for the use of propane as a motor vehi- 
cle fuel, and to develop strategies which may facilitate the penetra- 
tion of propane into the motor vehicle market. Investigation, in- 
cluding the use of survey methods, was made into the current state 
of propane supply and distribution, prices, equipment (including 
storage devices and facilities, engines, and fueling stations), and 
marketing. Abundant propane supplies are available in Canada and 
should continue to be so. Prices vary throughout Canada due to 
factors, such as transport cost, that do not depend on production 
costs. Canada’s system for the storage and distribution of propane is 
currently geared to gas plant product, export and domestic heating 
markets. Major propane marketers and others are developing a 
system for the marketing of propane for automotive use, but trans- 
portation costs are a major cost item. Propane vehicles and related 
equipment are available and in use in Canada, but propane use as a 
transport fuel accounts for only 0.5% of domestic production. 
Forecasts of future demand indicate strong growth for propane as a 
gasoline substitute in light vehicles, such as automobiles, cans and 
small trucks. Factors that will influence this growth include the 
price of propane relative to gasoline, and whether the non-produc- 
tion components to this price can be reduced, the presence of gov- 
ernment financial incentives to buy new propane-fueled vehicles or 
convert non-propane ones, availability of fueling stations, the devel- 
opment of new regulations and standards regarding propane vehi- 
cles, and the growth in a Canadian propane equipment industry. 36 
refs., 15 figs., 21 tabs. 


34275 (UG/NGVTE—AF8606) Natural gas vehicle dem- 
onstration by Union Gas. (Union Gas Ltd., Toronto, Ontario 
(Canada). NGV and Transportation Engineering Dept.). Jul 
ao 205p. (MICROLOG—88-01068). Transportation 
Management Program (TEMP), Central Building, 
i 24, Ontario Ministry of Transportation and Communi- 
cations, 1201 Wilson Ave., Downsview, Ont., Canada M3M 
138; $N/C; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $10 CAN. 
During a two-year period, the operation of a 25-vehicle 
jual-fuel natural gas/gasoline fleet was studied. This report is a 
summary of the results of this demonstration project. An electric 
compressor facility was constructed on site for refuelling of the 
fleet with compressed natural gas. The facility had both slow- and 
fast-fill capabilities. Electrical operating costs of the compressor 
were tracked and included in fuel cost calculations. Fuel quantity 
delivered to each vehicle was recorded as accurately as possible to 
assess vehicle fuel consumption on natural gas. Vehicle mainte- 
nance costs were also monitored to evaluate differences versus gas- 
oline vehicles. Overall, very little difference was detected. Many 
operational problems were experienced and resolved, including fuel 
system freezing due to moisture in the pipeline natural gas, com- 
pressor component durability, and vehicle conversion concerns. 
Sound level measurements near the refuelling facility showed no 
appreciable increase in local noise levels during compressor oper- 
ation. Engine oil analysis did not detect any abnormal wear in the 
fleet. In summary, a significant 35% operating cost saving was ex- 
perienced compared to gasoline fleet experience during the two- 
year test period. 2 refs., 2 figs., 71 tabs. 


35 ARMS CONTROL 


34276 (AD-A—186662/3/XAB) Changing the Western al- 
liance in the South Pacific. Research Kavanagh, B.L. 
(Air War Coll., Maxwell AFB, AL (USA)). May 1987. 62p. 
(AU-AWC—87-118). NTIS, PC A04/MF AO1. 

The Western alliance in the South Pacific has experienced 
three decades of success based on a cooperative spirit established 
through its keystone; the ANZUS Treaty. Over the last few years 
some events have occurred in the region which are now challeng- 
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ing this spirit. The author examines the alliance, including its histo- 
ry, Objectives and the issues confronting it. He also analyses current 
policies of ANZUS nations and their perceptions of the Treaty. He 
concludes that the traditional ANZUS Treaty can no longer meet 
the security objectives of its members, and requires major revision. 
A blueprint for change is suggested. 


3501 Policy, Negotiations, And Legislation 
34277 (LA—11280-MS) The US-Soviet START [Strate- 
alks] Status and 


implica- 

ity, P.J. (Los Alamos National Lab., NM (USA). 
Center for National Security Studies). Apr 1988. Contract 
W-7405-ENG-36. 14p. 

This paper considers the major elements of a potential US- 
Soviet Seeenin i Arms Reduction Talks (START) agreement, and 
the current obstacles to such an agreement. It also provides a brief 
analysis of the possible political and military implications of 
START. 
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REFER ALSO TO CITATION(S) 32050, 33729, 33750, 33761, 33762, 33763, 
33764, 35328 


34278 (DOE/ER/45253—2) Fundamental optical studies 
of competitive adsorption and thin film phenomena: Progress 
report for the period July 1, 1987-June 30, 1988, Furtak, 
T.E. (Colorado School of Mines, Golden (USA). Dept. of 
Physics). Apr 1988. Contract FG02-86ER45253. 17p. NTIS, 
PC A03/MF A0O1. Order Number DE88008780/JAW. 

We have developed optical second harmonic generation into 
a powerful new surface structure probe that is ideal for problems 
such as the electrolyte-solid interface. We have determined the ge- 
ometry of electrodeposited metal monolayers of Cd, Zn, and Tl on 
Ag(111) while the sample was under electrochemical control. The 
initial experiments were performed with the CW technique using a 
tightly focussed laser beam. We have now acquired the capability 
to perform the experiment with a wider variety of optical configu- 
rations and as a function of the incident photon energy. The latter 
is important to study and exploit electronic resonances in the over- 
layer system. We have also succeeded in obtaining our first plas- 
mon-assisted Raman spectrum of an adsorbed molecule on a smooth 
Ag surface using our newly developed plasmon excitation/emission 
apparatus. 


34279 CINIS-mf—11044) Seminar of the Division of Ma- 
terials and Testing, National Institute of Nuclear Research. 
(Instituto Nacional de Investigaciones Nucleares, Mexico 
City). 1985. vp. (in Spanish). (CONF-8508261—). NTIS 
S Sales Only), PC AO7/MF AOl. Order Number 

DE88780072/JAW. 

From Seminar of the Division of Materials and Testing; Sa- 
lazar, Mexico (23 Aug 1985). 

Individual papers in scope for the data base were processed 
separately. (DLC) 


34280 (ORNL—6460) Metals and Ceramics Division 
progress report for period ending September 30, 1987. (Oak 
Ridge National Lab., TN (USA)). Mar 1988. Contract 
AC05-840R21400. 180p. 

The Metals and Ceramics Division is a broad, multidiscipli- 
nary research organization that is responsible for providing materi- 
als support for the ORNL and DOE programs. The Division is 
structured around functional groups having capabilities that can be 
combined to attack large, complex problems. The Division tends to 
emphasize high-temperature structural materials. Activities range 
from fundamental, theoretical, and experimental studies of alloying 
behavior through development of new materials and on to the es- 
tablishment of engineering properties and appropriate data bases. 
Strong emphasis is placed on the development and transfer of tech- 
nology to the private sector. Some activities cross both functional 
and programmatic lines. This report presents brief descriptions of 
our functional groups in Chapters 1 through 3. Program activities 
are reviewed in Chapter 4, and collaborative research facilities are 
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highlighted in Chapter 5. Major new programs were initiated in 
High-Temperature Superconductivity and Microwave Sintering. 


3601 Metals And Alloys 


'ER ALSO TO CITATION(S) 32142, 32143, 32144, 32145, 32146, 32296, 
aut dean 32362, — 32469, 32625, 33515, 33515, 33522, 33534, 33538, 33538, 


33667, 33979, 34136, 34227, 34400, 34411, 34439, 34464, 34523, 
34612, 35928 35456 


34281 (CEGB-TPRD/B—0853/R86) Fatigue crack 
growth and endurance data on 9% Cr 1% Mo steels for AGR 
applications. Priddle, E.K. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). Jan 1987 
23p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Seaden DE88752766/JAW. 

Experimental investigations have been carried out on 9%Cr 
1%Mo steels to examine: (1) The significance of carburisation on 
the fatigue endurance of plain and welded boiler tubes, and tube 
spacer strip; (2) the high cycle fatigue endurance of spacer strip and 
spacer weld metal; (3) fatigue crack growth rates in spacer strip 
and spacer weld metal. This report summarises the results of these 
investigations and where necessary compares the data to that in 
current data sheets. The effects of carburisation are variable de- 
pending on the structure and type of carburisation. The fatigue en- 
durance properties of spacer strip and spacer weld metal are also 
similar and need not be considered separately for assessment or 
design purposes. Fatigue crack growth rates in spacer strip and 
space weld metal are similar and are influenced by both stress ratio 
and temperature. A design curve from a fast reactor data sheet may 
be used as an upper bound to these fatigue crack growth results. 


34282 (CONF-871027—47) Oxidation behavior and mi- 
crostructural studies of melt-spun glassy Fe-Al-Zr metal. 
Cheng, C.C.; King, W.E.;.McNallan, M.J. (Argonne Na- 
tional Lab., IL (USA). Feb 1988. Contract W-31109-ENG- 
38. 11p. (CONF-871027—). NTIS, PC A03/MF AOj;1. 
Order Number DE88009964/JAW. 

From 172. meeting of the Electrochemical Society; Honolu- 
lu, HI, USA (18 Oct 1987). 

Melt-spun Fe-Al-Zr glassy ribbons have been oxidized at 
500{degree}C from 24 to 350 hours. Oxidation kinetics were ob- 
tained by directly measuring the oxide thickness in the transmission 
electron micrographs from in transverse sec- 
tion. The thicknesses of oxide on the He-cooled surfaces (created 
by slower cooling rate) are substantially thicker than those on the 
wheel-cooled surfaces (created by higher cooling rate). The oxide 
scale consists of two layers: a thin, crystalline iron-rich oxide near 
the oxide/gas interface and an amorphous, aluminum-rich oxide be- 
neath. The oxide composition was studied by x-ray energy-disper- 
sive spectroscopy. 5 figs. 


(CONF-880613—4) Helium induced degradation in 
the weldability of an austenitic stainless steel. Lin, H.T.; 
Goods, S.H.; Grossbeck, M.L.; Chinl, B.A. (Auburn Univ., 
AL (USA); Sandia National Labs., Livermore, CA (USA); 
Oak Ridge National Lab., TN (USA)). 1988. Contract 
ACO05-840OR21400. 30p. NTIS, PC A03/MF A0Oi;1. Order 
Number DE88009062/JAW. 

From 14. international symposium on effects of radiation on 
materials; Andover, MA, USA (27 Jun 1988). 

Autogenous gas tungsten arc welding was performed on He- 
doped type 316 stainless steel. Helium was uniformly implanted in 
the material using the "tritium trick” to levels of 27 and 105 appm. 
Severe intergranular cracking occurred in both fusion and heat-af- 
fected zones. Microstructural observations of fusion zone indicated 
that the pore size, degree of porosity, and tendency to form cracks 
increased with increasing helium concentration. Scanning electron 
microscopy showed that cracking in He-doped materials was due to 
the precipitation of helium bubbles on grain boundaries and dentrite 
interfaces. Results of the present study demonstrate that the use of 
conventional welding techniques to repair materials degraded by 
exposure to radiation may be difficult if the irradiation results in the 
generation of even rather small amounts of helium. 23 refs., 9 figs., 
2 tabs. 
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(CONF-880613—6) Fine-scale microstructural 


using APFIM [atom probe field-ion microscope]. Miller, 
M.K.; Burke, M.G. (Oak Ridge National Lab., TN (USA)). 
1988. Contract AC05-840R21400. 44p. NTIS, "PC A03/MF 
A01;1. Order Number DE88009709/JAW. 

From 14. international symposium on effects of radiation on 
materials; Andover, MA, USA (27 Jun 1988). 

Atom probe field-ion microscopy has been used to charac- 
terize the ultra fine-scale microstructure of neutron-irradiated 
A302B and A212B pressure vessel steels, A533B submerged arc 
welds, and several model Fe{endash}Cu Alloys. The atomic spatial 
resolution of this technique permits a complete microstructural and 
chemical description of the ultra-fine features that control the me- 
chanical properties to be made. A variety of ultra fine-scale features 
including roughly spherical and disc-shaped copper precipitates and 
clusters, copper atmospheres, copper phosphides, phosphorus clus- 
ters, spherical and rod-shaped molybdenum carbides, molybdenum 
phosphides, disc-shaped molybdenum nitrides, and iron nitride pre- 
cipitates were observed in these materials. The presence of these 
features was found to be material dependent. The atom probe also 
revealed a complex pattern of segregation and precipitation at grain 
boundaries and segregation to precipitate-ferrite interfaces. 22 figs. 


34285 (CONF-8612143—Summs.) Long term behaviour 
of heat resistant steels and high temperature materials. 
(Verein Deutscher Eisenhuettenleute (VDEh), Duesseldorf 
(Germany, F.R.). Arbeitsgemeinschaft fuer Warmfeste 
Staehle). 1987. 162p. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. Order Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The subjects of the meeting were time and creep behaviour 
of high alloy high quality steels and nickel alloys, structural 
changes, measures for surface protection, deformation and fracture 
behaviour and creep crack growth in the zone of welds affected by 
heat for Austenitic steels. The volume contains short versions of 15 
lectures. (THOE). 


34286 (CONF-8612143—Summs., pp 1-15) Creep behav- 
iour of high alloy and high quality steel and nickel alloys. 
Sommerfeldt, R.; Hofmann, F.; Drefahl, K. 1987. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The heat resisting nickel based alloys can be divided, ac- 
cording to their hardening mechanism, into age-hardened materials 
suitable for use in the range up to 800°C and mixed crystalcarbide 
hardened materials for use at temperatures above 800°C. For tem- 
perature above 1050°C1100°C, apart from the creep resistance of 
the alloys concerned, their high temperature oxidation behaviour 
may also be important for their use. (orig. [THOE). 


34287 (CONF-8612143—Summs., pp 16-23) Evaluation 
of creep strength of X 10 NiCrAITi 32 20 taking metal- 
lurgical parameters into account. Diehl, H. 1987. (in 
German). NTIS (US Sales Only), PC A08/MF AO01. Order 
Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The effect of C, Ti, Al, Cr, Ni, Si grain size, type of manu- 
facture and heat treatment temperature on the creep strength and 
extension at fracture is examined by multilinear regression analysis. 
The knowledge gained from these investigations was the basis of 
the new version of the draft DIN specifications for heat resisting 
austenitic steels (7.86) with the following material variants: X 8 Ni- 
CrAITi 32 21 (1.4876) for T = 700-1000°C (creep strength consid- 
erably higher than the values in VdTUV Material Sheet 412 (up to 
148% at 10° hours and 900°C) XS NiCrAITi 31 21 (1.4886) for T 
= 500-700°C. Solution treated: creep strength at 10° hours about 
10% lower on average than the values in VdTUV Material Sheet 
412. Recrystallized annealed. Creep strength at T = about 550°C 
higher than for solution treated variant. 
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34288 (CONF-8612143—Summs., pp 24-31) Creep be- 
haviour of X 10 NiCrAITi 32 20 alloy in a sulphurous atmos- 
phere at high temperatures. Guttmann;.V.; Timm, J.; Stroos- 
nijder, M. 1987. (In German). NTIS (US Sales Only), PC 
A08/MF A01. Order Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The interaction between corrosion and creep behaviour of 
the alloy X 10 NiCrAITi 32 20 at 700°C and 800°C in an atmos- 
phere containing S-O-C was investigated. The results show a wors- 
ening of the creep properties, e.g. the creep ductility (800°C) and, 
to a small extent, the creep strength (700 and 800°C). The change 
of properties is due to considerable internal corrosion, which leads 
to the formation of oxides, sulphides and carbides. 


34289 (CONF-8612143—Summs., pp 32-40) Structure- 
mechanical models for creep load considering internal stress, 
Kaiser, T.; El-Magd, E.; Megahed, A. 1987. (In Comk 
NTIS (US Sales Only), ‘PC A08/MF AO1. Order Number 
DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 


34290 (CONF-8612143—Summs., pp 41-59) Changes of 
structure in nickel-based cast materials IN 100 and IN 713C 
after creep load. Pillhoefer, H.; Track, W.; Wege, R. 1987. 
(In German). NTIS (US Sales Only), PC A08/MF AO1. 
Order Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

Creep values of the nickel-based cast alloys IN 100 and IN 
713C were determined at the Institute for Materials of the Darm- 
stadt Technical College on behalf of the FVV Working Party on 
"Long Term Creep’ and these were evaluated with the aim of: Pro- 
ducing documentation of structural changes, documentation of 
changes of the y separation phase depending on temperature, stress 
and time. Clearing up the stress to which y separation particles 
remain stable; from this one can judge how sensible it is to produce 
a defined hardened structure in IN 100 by heat treatment. Formu- 
lating subjects and tasks for an FVV Research Project ‘Creep equa- 
tions’. (orig./THOE). 


34291 (CONF-8612143—Summs., pp 60-67) Effect of 
surface protection measures on very high strength gas turbine 
materials. Pt. 1. Effect of creep behaviour. Ebeling, W.; 
Granacher, J.; Hagedorn, K.E. 1987. (In German). NTIS 
(US Sales Only), PC A08/MF AOl. Order Number 
DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The effect on the creep behaviour of coating measures was 
examined on a series of combinations of basic material and protec- 
tive coating. Creep experiments were carried out on genuine and 
simulated coated samples for up to 35.000 hours of stress on indus- 
trial turbine blade materials and up to 10.000 hours on aircraft tur- 
bine blade materials. In a first approximation of the summary of all 
the results, a comparable scatter band of creep strength and 6.2% 
time extension limit with a slight reduction of the mean values and 
a greater reduction of the lower limits of the scatter band was 
found for diffusion and deposition coating, where the reductions for 
industrial turbine materials are greater than the aircraft turbine ma- 
terials. An Austenitic steel with a deposition coating for the outlet 
valves of internal combustion engines showed no change in the 
creep behaviour due to the effect of the coating in experiments last- 
ing up to about 15.000 hours. 


34292 (CONF-8612143—Summs., pp 68-75) Effect of 
surface ion measures on very high strength gas 

materials. Pt. 2. Effect of structure. Sachova, E.; ae 
H. 1987. (In German). NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE88770201/JAW. 
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From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

Corrosion protection coatings can have an effect on the 
creep behaviour of heat-resistant alloys by two mechanisms: 1. If 
the failure of uncoated samples is mainly determined by progressive 
corrosion on the surface, the time until fracture can be extended by 
applying a protective coating. 2. Due to heat treatment which is 
connected with applying the protective coating and by diffusion 
processes on the boundary of the protective coating during creep 
stress, the structure of the basic material may be changed and 
therefore the creep behaviour may be affected. The research 
project is intended to check to what extent the creep behaviour of 
heat-resistant alloys is changed by applying protective coatings, ac- 
cording to points 1 and 2 above. The metallographic test should 
clear up which of the above mechanisms was effective. Only 
broken samples are available for the total observation of structure. 
(orig./THOE). 


34293 (CONF-8612143—Summs., pp 89-98) Deformation 
and fracture behaviour of metal materials under multi-axis 
load at temperatures above 800°C. Penkalla, H.J.; Franzke, 
K.; Schubert, F. 1987. (In German). NTIS (US Sales Only), 
PC A08/MF AO1. Order Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

Theoretical considerations are made on multi-axis creep in 
pipes with and without the superimposition of axial cyclic primary 
stresses (vibration). The theories are checked by first experiments 
on RSO and heat exchanger pipes. Investigations on damage to ma- 
terial in multi-axis creep are introduced at the same time, which 
should make possible more precise information on creep behaviour 
in long term multi-axis creep. 


34294 (CONF-8612143—Summs., pp 99-108) a 
of analysis of damage in assessing components subject to 
creep stress. Bendick, W.; Weber, H. 1987. (In German). 
NTIS (US Sales Only), PC A08/MF AO1. Order Number 
DE88770201/JAW. 
From 9. meeting on long term behaviour of heat resistant 


steels and high temperature materials; Duesseldorf, F.R. Germany 
CDe 

The basis for an assessment of components is obtained by: a) 
Calculation of the degree of depletion, b) Investigation of the mate- 
rial properties, and c) Analysis of the damage. All three processes 
have their value in the context of analysis of the life, and supple- 
ment each other. The importance of analysis of the damage is 
methods. (orig./THOE). 


34295 (CONF-8612143—Summs., pp 109-123) Growth of 
creep cracks in the zone of welds of austenitic steels affected 
by heat. Kanbach, H.; Detert, K.; Rukwied, A. 1987. (In 
German). NTIS (US Sales Only), PC A08/MF A01. Order 
Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 


steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 


The structure of the zone affected by heat was simulated by 
special heat treatment on five Austenitic steels. These are X8 
CrNNb 1613, X10CrNiTi 1810, X8 Cr NiMoNb 1616 X 5 CrNi 189 
and Incoloy 800 steels. The mechanical properties were examined 
at temperatures around 600°C regarding crack formation and crack 
growth by creep fracture mechanical test methods. The effects of 
superimposed inherent welding stresses, which one would expect in 
welded joints, are included in the investigation. The question 
whether these inherent weld stresses would lead one to expect 
damage to the mechanical properties by creep stresses in the tem- 
perature range up to 600°C is specially considered. (orig. IHOE). 


34296 (CONF-8612143—Summs., pp 124-132) Effect of 
environment and structure on the be- 
haviour of heat-resistant steels. Maile, K.; Obst, V. 1987. (In 
German). NTIS (US Sales Only), PC A08/MF A01. Order 
Number DE88770201/JAW. 
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From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The aim of the investigations was to examine the effect of 
realistic media, steam and microstructure material changes on the 
long term alternating expansion behaviour of heat-resistant steels. 
The materials for examination were the heat-resistant steels 
28CrMoNiV 4 9 and X22CrMoV 12 1. The result of the investiga- 
tion was that the oxidation processes dependent on time, act in dif- 
ferent ways on the long term behaviour, as can be shown by elec- 
tron microscope examination. Microstructure changes due to ther- 
mal separation can have different effects: for 283CrMoNiV 4 9 steel, 
there was a worsening of the creep behaviour with a simultaneous 
improvement of the creep fatigue behaviour. (orig./THOE). 


34297 (CONF-8612143—Summs., pp 133-144) Creep and 
fracture behaviour of heat-resistant steel with different creep 
stresses. Kloos, K.H.; Granacher, J.; Kooy, A. 1987. (In 
German). NTIS (US Sales Only), PC A08/MF A011. Order 
Number DE88770201/JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The creep fracture behaviour under stresses changed using a 
rectangular curve can be described using the modified life propor- 
tion rule. For the constant, the relative life L/sub t/, a simple two 
value concept and a more precise two factor concept are proposed. 
Based on this, a lower time limit for reaching a given extension can 
be estimated for stress cases with little initial plastic extension. A 
process of estimating the life of components with irregular creep 
stress is proposed using the modified life proportion rule. 
(orig. IHOE). 


34298 (CONF-8612143—Summs., pp 145-152) Develop- 
ment of steels with 9% Cr for use at high temperatures. 
Walser, B.; Schepp, P. 1987. (in German). NTIS (US Sales 
Only), PC AO8/MF AO1l. Order Number DE88770201/ 
JAW. 

From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The 12% chromium steels introduced previously for steam 
equipment of the next generation in Europe of the X 20CrMoV 121 
type do not comply with the worldwide requirements as regards 
strength: creep strength of 100 MPa for 10° hours at 600°C; jong 
term ductility; tempering-through quality and easy to manufacture 
and weld. Starting from these requirements, there has been a lot of 
development work in the context of a COST research program 
during the last few years in the USA, Japan in Europe. In the 
meantime, the first promising results were introduced, which show 
that the stated requirements can be partly or wholly met by suitable 
alloying measures. The steels previously developed include fully 
Martensitic and dual phase variants of ferrite and Martensite, which 
differ mainly in their carbon content. The basic composition does 
not vary much. The main alloying elements apart from 0.08-0.2% 
of carbon are 1-2% of molybdenum, up to 0.5% of vanadium and 
0.05-0.1% of niobium. Some steels have boron or nitrogen in the 
ppm range as additives. The state in the different countries is de- 
scribed. (orig. THOE). 


34299 (CONF-8612143—Summs., pp 153-158) Effect of 
the structure of 1% CrMoNivV steel on creep and alternating 
behaviour. Wiemann, W.; Keienburg, K.H.; Niel, 
a D. 1987. (in German). NTIS (US Sales 
Oak. PC A08/MF AOl. Order Number DE88770201/ 
JAW. 


From 9. meeting on long term behaviour of heat resistant 
steels and high temperature materials; Duesseldorf, F.R. Germany 
(5 Dec 1986). 

The aim of this investigation was to produce the ferrite-per- 
lite (EP) state, upper intermediate stage, lower intermediate stage 
and Martensite by suitable heat treatment. The material always has 
the same initial state. Except for F-P, it was possible to produce the 
roughly same strength for the different structures. There are re- 
ports on the chemical composition, the heat treatment done, the 
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mechanical properties determined and the structure produced. 
(orig./THOE). 


34300 (CONF-8709235—) Beryllium Science: US-UK 
agreement on the use of Atomic Energy for mutual defense. 
Hanafee, J.E. (ed.). (Lawrence Livermore National Lab., 
CA (USA)). 19 Feb 1988. Contract W-7405-ENG-48. 357 
NTIS, PC A16/MF AO01;3. Order Number DE88009550/ 
JAW. 

From Beryllium science: US/UK agreement on the use of 
atomic energy for mutual defense; Livermore, CA, USA (22 Sep 
1987). 

e Twenty-seven papers are presented on beryllium supply, 
production, fabrication, safe handling, analysis, powder technology, 
and coatings. Separate abstracts have been prepared for the individ- 
ual papers. (DLC) 


34301 (CONF-8710219—3) Tracer diffusion in pure 
boron-doped NisAl. Hoshino, K.; Rothman, S.J.; Pons a 
R.S. (illinois Univ., Urbana (USA); Argonne National Lab., 
IL (USA)). 1987. Contract 'W-31109-ENG-38;AC02- 
76ER01198. 6p. (CONF-8710219—). NTIS, PC A02/MF 
A01;1; GPO Dep. Order Number DE88009945/JAW. 

From Symposium on diffusion processes in high technology 
materials; Cincinnati, OH, USA (12 Oct 1987). 

Diffusion of “Ni has been measured in polycrystalline NisAl 
as a function of temperature, Al concentration, and boron doping. 
Volume and grain-boundary diffusion of Co and “Ge has been 
measured in undoped NisAl. The results are discussed in terms of 
the defect structure of NisAl, and it is shown that the vacancy be- 
havior in the bulk is not responsible for the increased segregation of 
boron to the grain boundaries in hypostoichiometric alloys. 11 refs., 
4 figs., 1 tab. 


34302 (CRIE-T—86106) Effects of sludge on corrosion of 
stainless steel. Shimada, Minoru; Harada, Kazuyuki. (Cen- 
tral Research Inst. of Electric Power Industry, Tokyo 
(Japan)). Aug 1987. 2ip. (In Japanese). NTIS (US Sales 
Only), PC A03. Order Number DE88753110/JAW. 

Concerning pitting corrosion and crevice corrosion of stain- 
less steel, many research results have so for been reported. Howev- 
er, with regard to the evaluation of corrosion resistance of stainless 
steel under the so called sludge deposit, deposited and settled mate- 
rial, the information on this matter is small in number due to such a 
reason that the component and character of sludge is not uniform, 
consequently the rendering in a laboratory is difficult. On the other 
hand, concerning the surface of stainless steel used as the main ma- 
terial for piping systems and liquid storage tanks, various kinds of 
suspended matters are deposited and sink on it forming coating or 
sludge. In this experiment, these actual plant environments were 
imagined and effects of deposit on corrosion of stainless steel such 
as the polarization characteristics of the scale deposited surface 
were examined experimentally. In case of stainless steel, it was re- 
vealed that corrosion could occur even on the surface with deposits 
alone. (14 figs, 1 tab, 16 refs) 


34303 (EGG-MS—7856) Physical-chemical reactions at 
welding arc/molten pool interfaces: FY-1986 annual report. 
Key, J.F.; McIlwain, M.E. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Sep 1987. Contract AC07-761D01570. 4ip. 
NTIS, PC A03/MF AO0l1;1; GPO Dep. Order Number 
DE88007717/JAW. 

The arc heat source has been shown to have a strong influ- 
ence on the characteristics of the molten weld pool and resulting 
weld bead morphology. The existence of nonequilibrium tempera- 
ture distribution between arc species and the presence of metallic 
vapor in the arc plasma above the anode have been suggested to 
have an influence on the current distribution. These two influences 
have been investigated. A multi-fluid treatment of the arc to discern 
the impact on the anode current distribution and transport proper- 
ties by nonequilibrium temperature distribution between electrons 
and heavy species in the welding arc suggests that nonequilibrium 
has a pronounced influence on the transport properties. However, 
the resulting anode current distribution is only slightly perturbed. 
Results suggest that nonequilibrium between species in the interfa- 
cial region of the arc above the anode produces only a second- 
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order influence on the anode current distribution. The presence of 
small amounts (5-10%) of manganese can significantly enhance the 
low temperature conductivity of the plasma. This results in broad- 
ening of the anode current distribution relative to that found when 
only argon is present in the arc. Attemps to develop optical and 
laser diagnostics for the interfacial region above the anode are re- 
ported. Results suggest that laser induced fluorescence has consid- 
erable merit for determining species distributions in the arc and pos- 
sibly in the interfacial region. 29 refs., 23 figs., 1 tab. 


(EGG-MS—7986) Hot isostatic pressing of nickel 
pe powders. Wright, R.N.; Flinn, J.E. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Feb 1988. Contract ACO7- 
761D01570. 32p. NTIS, PC A03/MF A01;1. Order Number 
DE88009677/JAW. 

Powder processing of boron-microalloyed NisAl alloys fol- 
lowed by consolidation using hot isostatic pressing has been inves- 
tiged. The influences of time, temperature, and pressure on HIP 
consolidation have been evaluated and the results are presented in 
the form of a consolidation map. Microstructural evolution during 
HIPping and subsequent heat treatment has been characterized and 
related to the mechanical properties. It has been found that process- 
ing parameters must be carefully controlled to suppress sulfur seg- 
regation to prior particle boundaries while promoting boron segre- 
gation to grain boundaries. Alloying with chromium has been 
found to promote densification and improve high temperature prop- 
erties. 12 refs., 10 figs., 2 tabs. 


34305 anda age PR 200-225) LT60 plate for 
Arctic application. Ackert, R.J.; McLean, ; Ray, J.D. 
(Algoma Steel Corp. Ltd., at Canada). Jul 1985. Canada 
Centre for Mineral and Energy Technology, Ottawa, Ontar- 
io, Energy Research Labs. (CE—01304; CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

This paper describes the testing and welding evaluation un- 
dertaken on a candidate steel manufactured to comply with all the 
requirements of Lloyd's LT60. The Lloyds’s LT60 grade has been 
identified as meeting the most stringent materials requirements envi- 
soned for use in hulls of Arctic class, liquefied natural gas tankers 
and off shore structures. One heat of ingots was produced from 
which plates up to 75 mm thickness were rolled. Parent plates were 
evaluated for tensile strength, Charpy impact toughness and Navy 
drop weight nil ductility temperature. Bead on plate weld testing 
was conducted on the 25, 50 and 75 mm plates over a range of 
heat-inputs. K-Preparation welds for full size crack tip opening dis- 
placement fracture toughness tests were made on 15 and 75 mm 
material. Butt weld procedure qualification testing was done on 25 
and 75 mm plates. Metallographic and toughness data are presented 
and compared to similar steels. Excellent parent plate toughness 
was achieved at -60°C in thicknesses up to 75 mm. The results 
from both parent plate and weld zone evaluations are discussed. 4 
refs., 10 figs., 12 tabs. 


(EMR/ER—071985, pp 124-199) Controlled 
rolled grade 350 plate for Arctic applications. McCutcheon, 
D.B. (Stelco, Inc., Ont., Canada). Jul 1985. Canada Centre 
for Mineral and Energy Technology, Ottawa, Ontario, 
Energy Research Labs. (CE—01304; CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

Development of Canada’s East Coast and Arctic energy re- 
sources will create a demand for significant tonnages of Grade 350 
structural plate with low temperature impact requirements. This 
market has traditionally been supplied with normalized plate. This 
paper presents data on the development of controlled rolled, low 
carbon - Mn-Cr-Ni-Nb-V-Ti strand cast steel for this application. In 
addition to plate strength and Charpy toughness data, results are 
presented on the steel’s lamellar tearing and heat affected zone cold 
cracking resistance, and submerged arc weld heat affected zone 
fracture toughness. 32 refs., 31 figs., 12 tabs. 
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34307 (EMR/ER—071985, pp 93-123) Steel selection for 
welded Arctic structures with particular reference to weld 
corrosion. Rasanen, E.O. (Rautaruukki Oy, Finland). Jul 
1985. Canada Centre for Mineral and Energy Technology, 
Ottawa, Ontario, Energy Research Labs. (CE—01304; 
CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

The paper surveys steel selection for Arctic steel structures 
primarily from the steel producer's point of view. Safety level con- 
ceptions have been brought into use to describe dimensioning 
against brittle fracture. At the safety level involving prevention of 
nulceation under static load, material properties, absence of defects 
and stress state impact load and prevention of fracture propagation, 
material properties, absence of defects and stress state of the 
welded joint are of decisive significance. These properties are meas- 
ured by Pellini and drop weight tear tests. Welding problems form 
a very complicated optimization problem. To solve and avoid them, 
suitable steel has to be selected for each application. Dimensioning 
against fatigue is related to crack propagation stage and is not de- 
pendent on the strength of steel. The most difficult corrosion pro- 
plems occuring in the zones of structures exposed to ice are pre- 
sented in the paper. Particular reference is made of exceptional cor- 
rosion phenomena and researches carried out to prevent these phe- 
nomena. 26 figs. 


34308 (EMR/ER—071985, pp 2-10) Review of PMRL/ 
CANMET'’s progress on steels for offshore structures. Thom- 
son, R. (Canada Centre for Mineral and Energy Technolo- 
gy, Ottawa, Ont.). Jul 1985. Canada Centre for Mineral and 
Energy Technology, Ottawa, Ontario, Energy Research 
Labs. (CE—01304; CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

This paper presents an overview of progress in research on 
steels used in offshore structures and in Arctic environments. Pro- 
grams in the fields of corrosion fatigue, welding, physical proper- 
ties, structural integrity monitoring, pipeline materials, and Arctic/ 
offshore engineering are outlined and significant achievements 
briefly described. Major projects include dynamic crack depth 
monitoring in corrosion fatigue testing, a Canadian standard for the 
design, fabrication and operation of steel offshore structures, corro- 
sion fatigue tests on full-scale stiffened tubular joints, and the identi- 
fication of the controlling factors in the fracture toughness of weld- 
ments. The basic question of Canadian capability to supply the 
tough, weldable steel required by cold climate frontier engineering 
developments has been addressed at several levels. 


34309 (EPRI-NP—5793) An a for predicting ref- 
erence fracture toughness in irradiated vessel materials: Final 
report. Server, W.L. (Cloud (Robert L.) and Associates, 
Inc., Berkeley, CA (USA)). May 1988. 126p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303;1. Order 
Number T188010691/JAW. 

Project analyses have validated a new procedure that uses 
statistical curve-fitting of Charpy V-notch data to predict the refer- 
ence toughness of irradiated reactor pressure vessel materials. By 
reducing conservatism in vessel integrity analyses, the new method 
may help to avoid premature retirement of vessels embrittled by 
neutron irradiation. 


34310 (FRNC-TH—3200) Influence of sulfate reducing 
bacteria on biocorrosion Chatelus, C. (Universite 
de Technologie de Compie 60 (France)). Nov 1987. 
160p. (In French). NTIS. S Sales Only), PC A08/MF 
AO1l. Order Number DE88753156/JAW. 

The influence of the sulfate reductant bacteria on the anaero- 
bic corrosion of metals (geothermal or off-shore equipments) is 
studied. Four topics are presented: the consumption cf the cathodic 
hydrogen produced at the metal surface during dissolution of iron; 
the variations of activity rate of two Desulfovibrio as a function of 
temperature; the potential of various sulfate reductant bacteria to 
reduce different electron-affine; and the rate of hydrogenase activi- 
ty in extreme conditions. 
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34311 (GKSS—87/E/28) Restoration of the ductility of 
thermally embrittled amorphous alloys under neutron-irradia- 
tion. Gerling, R.; Schimansky, F. P: Wagner, R. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.)). 1987. 7p. Special print from 
Acta Metall. (May 1987) v. 35(5) p. 1001-1006. 

The ductility of amorphous alloys which have been thermal- 
ly embrittled at low temperatures can be completely regained after 
subsequent irradiation. These changes in the mechanical behaviour 
are strongly correlated with changes in the density. Using ribbons 
of amorphous FeNiB, FeNiP and CuTi exposed to different kinds 
of irradiation, it is shown that the ductility can be restored in. all 
the glassy alloys studied, regardless of the nature of the damaging 
projectiles employed. However, the damage-level required for res- 
toration of the ductility depends on the state of embrittlement prior 
to the irradiation, and is strongly correlated with the type of irra- 
diation. Experiments with specimens alternatively thermally embrit- 
tled and irradiated to become ductile again, revealed a high degree 
of reversibility of both processes. 


34312 (GKSS—87/E/38) Particular mathematical meth- 
ods of a ee and their applications in special con- 
sideration of the intermetallic phases. Dahms, M. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude eee F.R.); Technische Univ. Clausthal, 
Clausthal-Zellerfeld (Germany, F.R.). Fakultaet fuer Berg- 
bau, Huettenwesen und Maschinenwesen). 1987. 220p. (In 
German). NTIS (US Sales Only), PC A10/MF A01. Order 
Number DE88753216/JAW. 

Methods are presented, which can be used to calculate the 
orientation distribution function (ODF) from complete and incom- 
plete pole figures. Here, it is taken into account that in any pole 
figure no negative regions must occur (positivity condition), be- 
cause the ODF and also the pole figures are density distribution 
functions. Especially, the positivity condition is taken into account 
in texture analysis from incomplete and from overlapping pole fig- 
ures. Examples for the use of the new methods are presented. Com- 
parisons with older methods show considerable advantages of the 
new ones. With 81 figs., 34 tabs.. 


34313 (C—87/116) Diffusion and solubility of some in- 
terstitial impurities in deformed metals. Nechaev, Yu.S.; 
Kidane, B. (International Centre for Theoretical Physi 
Trieste (Italy)). Jun 1987. 32p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88701859/JAW. 

The problem of impurity diffusion accompanying segrega- 
tion phase nucleation on dislocations has been studied using the ap- 
proximation of the local equilibrium with respect to the impurity 
distribution between the volume solution and dislocation regions. It 
has been shown that the known experimental data on diffusion and 
solubility of some interstitial impurities in cold-worked BCC and 
FCC metals and alloys can be described in the framework of the 
dislocation trap model. The characteristics of the impurity segrega- 
tion regions near dislocations have been obtained from the treat- 
ment of the diffusion and solubility data for the systems. On the 
basis of the crystallographic and thermodynamic considerations, the 
possibility of the existence of such segregation phase regions along 
dislocations in the systems in question is shown. (author). 27 refs, 4 
figs, 2 tabs. 


34314 (JAERI-M—87-134, pp 115-122) Electron irradia- 
tion-induced phenomena in alloys and ceramics. Kinoshita, 
Chiken; Nakai, Kiyomichi; Kitajima, Sadakichi. (Kyushu 
Univ., Fukuoka (Japan). Faculty of Engineering). Sep 1987. 
NTIS (US Sales Only), PC All/MF AO1l. Order Number 
DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

The most important advantage of electron microscopes is 
that they enable the direct observation of phenomena during elec- 
tron irradiation. Since the first use of electron microscopy for the 
in situ observation of the nucleation and growth process of disloca- 
tion loops, it has been used for investigating into radiation damage 
and the kinetic process of point defects. The purpose of this paper 
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is to review the recent progress in the studies on the phenomena 
induced by electron irradiation in alloys and ceramics, particularly 
transformation such as irradiation-induced defect aggregation, 
chemical disordering, precipitation, spinodal decomposition and the 
change to amorphous state. The kinetic behavior of point defects in 
alloys and ceramics has been studied by the observation of the nu- 
cleation and growth process of dislocation loops with a high volt- 
age electron microscope. Most of atomic displacement occur 
through replacement collision sequence which is accompanied by 
chemical disordering. Two types of irradiation-induced precipita- 
tion were found, and it was suggested that a modulated structure is 
induced by spinodal decomposition. Irradiation-induced crystalline- 
amorphous transformation in ceramics was studied. (Kako, I.). 


34315 (JAERI-M—87-134, pp 151-160) H.LT. facility of 
the University of Tokyo and cavity microstructural evolution 
in dual-ion irradiated Fe-Ni-Cr alloy. Kohyama, Akira; 
Kohno, Yutaka; Asano, Kyoichi. (Tokyo Univ. (Japan). 
Faculty of Engineering). Sep 1987. NTIS (US Sales Only), 
PC Al1/MF AOl. Order Number DE88780070/JAW. 
(CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, ag 2 (8 Jan 1987). 

high-fluence irradiation test (H.I.T.) facility of Universi- 
ty of one was established for the study of dual-ion beam irradia- 
tion through simulation. The main part of H.I.T. facility is com- 
posed of two accelerators, which are Van de Graaff (VdG) acceler- 
ator for light ions, and tandem accelerator (Tandetron) for relative- 
ly heavy ions. The terminal voltage of the Tandetron is 1 MV, and 
provide energetic charged ion for generating displacement damage 
in dual-ion irradiation experiment. The 3.75 MV VdG accelerator 
can generate up to 300 micro-ampare of proton or helium ion beam 
with energy of 3.75 MeV. Dualion irradiation was carried out for 
the investigation of cavity micro-structural evolution using (Fe- 
20Ni-15Cr) alloy. Ni ion irradiation (3.0 MeV Ni*) was used for 
generating displacement damage, and helium injection was made 
with degraded 0.83 MeV He*. Typical cavity microstructure by 
dual-ion irradiation show bi-modal size distribution with dominant 
large cavity. Average diameter of large cavities in dual-ion irradiat- 
ed specimen decrease with the increase of Hedpa ratio. Size distri- 
bution, cavity number density, and damage are effected by the in- 
jection rate of helium or helium pre-injection. Dual-ion irradiated 
sample show the tendency of saturation of swelling and in cavity 
number density. As for Fe-20Ni-15Cr alloy, the size distribution is 
bi-modal with predominating small cavities at low displacement 
damage, and number densities of small and large cavities increase 
following the increase of Hedpa ratio. This is supposed to reduce 
the growth rate of both cavities, and thus reduces swelling. (Ishi- 
mitsu, A.). 


34316 (JAERI-M—87-134, pp 161-174) Light-ion irra- 
diation experiments in National Research Institute for 
Metals. Kishimoto, Naoki; Nagakawa, Johsei; Shiraishi, 
Haruki. (National Research Inst. for Metals, Sakura, Tbaraki 
(Japan). Tsukuba Lab.). Sep 1987. NTIS (US Sales Only), 
PC AI11/MF AOl. Order Number DE88780070/JAW. 
(CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, a (8 Jan 1987). 

ational Research Institute for Metals (NRIM) has primarily 
amen in the mechanical testings under ion bombardment. (Creep, 
fatigue, and fracture toughness are planned). For the purpose of 
carrying out those objectives, light ion cyclotron is thought one of 
the most suitable as an accelerator. NRIM installed AVF-type cy- 
clotron with some modification accomodating to the irradiation 
testing. From the characteristics of produced particles, NRIM's cy- 
clotron is expected to simulate fusion irradiation environment prop- 
erly. Irradiation creep experiment was started in 1986. An impor- 
tant and difficult point for the creep measurement is the control of 
specimen temperature under flucturing beam heating. The problem 
of this fluctuation was solved by employing forced convection of 
helium and DC. heating. Fe-25Ni-15Cr and 316 SS have been pre- 
liminarily investigated concerning mechanism of the phase stability 
and the post-helium-implantation creep, etc. Fe-25Ni-15Cr was 
made into platelets of 0.087 x 2.5 x 20 mm? and 316 SS was drawn 
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into wire of 0.8 mm in diameter. Results of preliminary experiments 
are as follows. For Fe-25Ni-15Cr, 1) Ni of 25 % does not improve 
creep resistance, 2) Minor element like Ti is important in suppress- 
ing the creep, 3) SIPA and PAG model explain the stress depend- 
ence of creep qualitatively, and for 316 SS, 4) 0.025 dpa is required 
to reach steady-state creep, at 2.5 x 10-7 dpas, 300 deg C and 50 
MPa, 5) The evolution of irradiation creep is sensitive to the 
damage rate, particularly in the low dpa range. (Ishimitsu, A.). 


34317 (JAERI-M—87-134, pp 175-178) Mechanical 
in metals bombarded with light 


property change -ions. Abe, 
Katsunori. (Tohoku Univ., Sendai (Japan). Research Inst. 
for Iron, Steel — Other Metals). Sep 1987. NTIS (US 
Sales Only), All/MF AOl. Order Number 
DE88780070/JAW. W (CONF-8701 114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

High energy light ions are used to simulate the irradiation 
damage in the wall materials for fusion reactors. The information 
about irradiation hardening behavior is required to know mechani- 
cal property change such as ductility, toughness, creep and fatigue. 
Irradiation hardening is caused by the interaction between disloca- 
tions and irradiation-induced defects which are formed during bom- 
barding through lattice displacement with and without implanted 
ions. Irradiation hardening is inhomogeneous in specimens due to 
ion concentration. In this report, the application of microhardness 
technique to molybdenum irradiated with helium ions is summa- 
rized. Molybdenum sheets of 0.5 mm were bombarded with high 
energy light ions such as 16 MeV protons, 16 MeV deuterons and 
10 - 50 MeV helium ions using the AVF cyclotron in Tohoku Uni- 
versity. Knoop microhardness was measured. The typical examples 
of the microhardness profile in specimens, the change of the hard- 
ness profile by post-irradiation annealing, and the relation between 
cavity parameter and hardness number are shown. The advantage 
when microhardness technique is combined with local dosimetry 
and TEM observation to study ion irradiation hardening is pointed 
out. (Kako, I). 


34318 ne eae 199-202) Irradiation ef- 
fects of 16 MeV protons on Fi alloys. a Yoshi- 
kazu; Kuwano, Hisasi. (Muroran Inst. of Tech., Hokkaido 
(Japan). Sep 1987. NTIS (US Sales Only), PC All/MF 

AO1l. Order Number DE88780070/JAW. (CONF-8701114— 


From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Experiments for the elucidation of the relation between the 
concentration of Cr in solid solution and the degradation of Cr con- 
tent by proton irradiation, were performed. Fe-Cr alloys of 5 Cr, 10 
Cr, 16 Cr and 29 Cr were prepared for the specimens for irradia- 
tion. 36 disks of same kind of alloy, with 12 mm diameter and 30 
pm in thickness were stacked, and were set in the irradiation cham- 
ber of ‘Baby Cyclotron’. Proton energy was 16 MeV. After irradia- 
tion, 10 disks located in the incidental side were rejected and re- 
mainders were used for measurements. Hardness were measured by 
micro-Vickers with 50 g loading, and average of 10 measurement 
was adopted. Measurement of width of x-ray diffraction line, and 
the depth profile of internal magnetic field were obtained from 
Moessbauer spectra. Through micro-Vickers hardness measurement, 
Cr concentration dependence was not observed. Broadenings of x- 
ray diffraction were observed only in high Cr alloys. No remarka- 
ble increase of internal magnetic field was not observed in 5 Cr 
alloy, but alloys with Cr content larger than 10 % showed signifi- 
cane increase. Changes of Cr can be estimated from linear relation 
between internal magnetic field and Cr content, and decrease of Cr 
means the segregation or precipitation of Cr rich cluster enhanced 
by proton irradiation. To make the mechanism of Cr segregation by 
proton irradiation clear, further experiments are required. (Ishi- 
mitsu, A.). 
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34319 (JAERI-M—87-134, pp 224-231) Damage distribu- 
tion of heavy-ion irradiation in metals studied by 
resistivity measurement, Takamura, Saburo; Aruga, Takeo; 
oo eee ory, Mamoru. (Ja Atomic 

pes iene my Tokai, Ibaraki. Tokai Research Es- 
tablishment). Sep 1987 "NTIS (US Sales Only), PC All/MF 
A01. Order Number DE88780070/JAW. (CONF-8701114— 
). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Heavy-ion irradiation experiments were carried out to know 
the precise depth distribution of damage in metals. C, Cl and Br 
ions at energies of 9 - 16 MeV were irradiated to multi-foil samples 
composed of pure metals, and depth profiles in the samples were 
obtained from the changes of electrical resistivity of each foil. 
Comparisons of experimental depth profile with theoretical predic- 
tion were performed by modified EDEP-1 and TRIM codes. Foils 
of Al (99.7 %), Fe (99.85 %), Ni (99.95 %), Cu (99.97 %), Ag 
(99.97 %) and Ta (99.9 %) with thickness of 1 - 50 ym were used 
for specimens. Ion irradiation was made by 20 MV Tandem accel- 
erator, while the samples were cooled by liquid helium. Irradiated 
ions were 90 MeV C, 150 MeV Cl and 160 MeV Br. Electrical re- 
sistivities were measured in liquid helium by conventional four- 
probe potentiometric method. The damage distributions in metals 
are changed with thermal migration of irradiation-produced defects 
and interactions between defects and implanted ions. The damage 
distribution with little variation caused by defect migration and im- 
planted ions were able to obtain for Al, Fe, Ni, Cu, Ag and Ta. 
The differences between experimental peak depth and calculated 
depth by EDEP-81 and TRIM 85 are correlated with atomic 
number of metals, and half-value width of distribution from experi- 
ment is larger than calculated half-values. (Ishimitsu, A.). 


34320 (JAERI-M—87-134, pp 232-241) Anomalous re- 
duction of stage I recovery in nickel irradiated with heavy 
ions in the energy range 100 - 120 MeV. Iwase, Akihiro; 
Sasaki, Shigemi; Iwata, Tadao; Nihira, Takeshi. (Ja 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Sep 1987. NTIS (US Sales Only), PC 
Al11/MF A0O1. Order Number DE88780070/JAW. (CONF- 
8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This report describes measurements of the defect recovery, 
particularly focussing on the anomalous reduction of the stage I re- 
covery in Ni irradiated with 200 - 120 MeV Si, Cl, Br and I ions. 
The anomalous reduction of stage I recovery in Ni can be ex- 
plained as follows; for the low energy ion and 84 MeV C ion irra- 
diation, due to the relatively small energy transfer from the ion to 
electrons, the local temperature increase along the ion path is small, 
so that the electron excitations have little influence on the stage I 
recovery. In these cases, the nuclear collision dominates the behav- 
ior of the stage I recovery, and the structure and the amount of the 
stage I recovery can be well characterized as a function of the 
PKA median energy T:2. On the other hand, for 120 MeV Si and 
Cl ion irradiations, due to the large energy transfer from the ion to 
the electrons and the subsequent electron-phonon interactions, the 
local temperature along the ion path reaches the stage I tempera- 
ture region, and the recombinations of the stage I interstitials with 
the vacancies occur. These recombinations lead to the remarkable 
reduction of the stage I recovery. For 100 MeV I ion irradiation, 
the energy transferred to the electrons becomes much larger, and 
the local temperature along the ion path exceeds the stage I tem- 
perature. Due to this temperature increase, not only the stage I re- 
covery peak but also the 100 K recovery peak nearly completely 
disappears. (Nogami, K.). 
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34321 (JAERI-M—87-193) Creep and fatigue behaviors 
of some Ni-Cr-W superalloys for high temperature gas-cooled 
reactor in simulated helium environments. Okada, Masatoshi; 
Tanabe, Tatsuhiko; Abe, Fujio; Sakai, Yoshikazu; Kondo, 
Tatsuo; Nakajima, Hajime; Ogawa, Yutaka; Tsuji, Hirokazu; 
Kurata, Yuji. (Japan Atomic Ener Research Inst., 
Tokyo). Nov 1987. 57p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF AOl. Order Number DE88753131/ 


Two kinds of Ni-Cr-W superalloys; 113MA(23Cr-18W) and 
KSN(16Cr-26W) were selected in ERANS(Engineering Research 
Association of Nuclear Steelmaking) project as the second-genera- 
tion superalloys for the intermediate heat exchanger of HTGR. Fol- 
lowing the ERANS program, for developing of Ni-Cr-W superal- 
loys originated from the ERANS alloys, NRIM(National Research 
Institute for Metals) and JAERI(Japan Atomic Energy Research 
Institute) have carried out more detailed study of the effects of 
major elements (Cr-W balance), minor elements(B,Zr,Y) and heat 
treatment on creep and fatigue behaviors and effects of Mn, Si on 
corrosion resistance. The present status of the activities and the 
subjects which require further experimental works are reported in 
this paper. The scope of the experiments is creep test at 1000 deg C 
up to 2500 hours in maximum duration under stress of 3 to 4 levels 
and low cycle fatigue test at 900 deg C at a strain rate of 0.1 %/s. 
The results obtained are as follows; (1) Addition of both B and Zr 
extends steady-state range in low creep strain and consequently 
lengthens rupture life. It is revealed that the fine precipitates stabi- 
lized by B are effective to disturve the motion of dislocations. (2) 
Sub-grain formation attributed to Zr addition increases ductility and 
extends fatigue life, since it may prevent the crack nucliation at the 
grain boundaries. (3) Fatigue life is also lenghened by heat treat- 
ment to make a-W precipitate at the grain boundaries. (4) Addition 
of B tends to increase carburization. The above mentioned benefi- 
cial influence of both B and Zr should be confirmed through long- 
term tests. 


34322 (K/ETAC—46-Pt.2) An analytical study of corro- 
sion effects on the structural integrity of a peripheral cooler 
section: Part 2. McGrath, S.V.; Kirkland, W.K. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). Mar 1988. Contract 
AC05-840T21400. 77p. NTIS, PC A0S5S/MF A01;1. Order 
Number DE88010719/JAW. 

This report presents the steady state operating temperature 
results of a finite element stress analysis investigating the effects of 
corrosion on the mechanical strength of a peripheral cooler section. 
Stresses for each cooler section at an operating pressure of 120 psi 
and an overpressure of 300 psi are presented. Part 1 of this report 
contains plots of the cooler sections for pressure loading at ambient 
temperature. 


34323 (K/SS—505) Monitoring of corrosion in ORGDP 
cylinder yards. Henson, H.M.; Frazier, J.L.; Barlow, an 
Ziehlke, K.T. (Oak Ridge National Lab., TN (USA); Oak 
Ridge Gaseous Diffusion Plant, TN (USA); Martin Marietta 
Aeros; Orlando, FL (USA)). 1988. Contract AC05- 
840T21400;A.C05-840R21400. 8p. (CONF-880558—2). 
From Uranium hexafluoride--safe handling, processing, and 
transporting conference; Oak Ridge, TN, USA (24 May 1988). 
Process tailings from US uranium isotope enrichment activi- 
ties are stored in mild steel cylinders designed and manufactured 
according to ASME Boiler and Pressure Vessel Code criteria. Most 
storage facilities are open areas adjacent to the enrichment plants 
where the cylinders are exposed to weather; approximately 5000 
cylinders are in several cylinder yards at the Oak Ridge Gaseous 
Diffusion Plant (ORGDP). Since mild steel will corrode under 
these storage conditions, significant work is being done to deter- 
mine general corrosion behavior of tails cylinders and to estimate 
anticipated lifetimes. The program under way at the ORGDP is 
targeted at conditions specific to the Oak Ridge cylinder yards. 
The work includes (1) determination of the current conditions of 
cylinders stored in these yards, (2) description of rusting behavior 
in regions of the cylinders showing accelerated attack, (3) the mon- 
itoring of corrosion rates through periodic measurement of test 
coupons placed within the cylinder yards, and (4) establishment of 
a computer base to incorporate and retain these data. The informa- 
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tion obtained will enhance planning for continuing safe storage of 
the tails materials. 8 refs., 6 figs. 


34324 eatin, Fie a 113-117) Surface structures of 
aluminium alloys and on degassing. Homma, 
Teiichi; Fujita, Daisuke; cnn Katsumt (Tokyo Univ. 
(Japan). Inst. of Industrial Science). Aug 1987. (In on, 
nese). NTIS (US Sales Only), PC AI0/MF A0l. 
Number DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 


34325 (KEK—87-8, Pp 28-33) Radiation corrosion in 
aluminum alloy ane onno, Osamu. (Tohoku Univ., 
— sranees) WTKS (US . of Nuclear Science). Aug 1987. (In 

S (US Sales Only), PC A10/MF A01. Order 
Member TD BS8780082/7AW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 

Testing was carried out in which materials for vacuum de- 
vices (Al, Ti, Cu, SUS) are exposed to electron beams (50 MeV, 
average current 80 pA) to determine the changes in the quantity, 
partial pressure and composition of the gases released from the ma- 
terials. The test appratus used are made of Al alloys alone. During 
the test, vacuum leak is found in the Al alloy bellows used in the 
drive device. The leak is found to result from corrosion caused by 
water. The surface structure is analyzed by SEM, EPMA, ESCA 
and IMA. It is confirmed that the Al alloy used as material for the 
bellows if highly resistant to corrosion. It is concluded that it is 
necessary to use high purity cooling water to prevent the cooling 
water from causing corrosion. It has been reported that high purity 
aluminum is very high in resistance to corrosion. Based on these 
measurements and considerations, it is suggested that when alumi- 
num is to be used as material for vacuum devices in an accelerator, 
it is required to provide protection film on its surface to prevent 
corrosion or to use cooling water pipes cladded with pure alumi- 
num and an aluminum alloy. In addition, the temperature of the 
cooling water should be set after adequately considering the envi- 
ronmental conditions in the room. (Nogami, K.). 


34326 (KEK—87-8, pp 118-124) Dynamic gas release 
Se ee ta, Teruo; Kanazawa, Ken- 

i; Ishimaru, Hajime. (Tokyo Electron Ltd., Tokyo 
anes Aug 1987. an Japanese). NTIS (US Sales Only), 
PC A10/MF AOl. Order Number DE88780082/JAW. 
(CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 

In an electron storage ring, synchrotron radiation enters the 
vacuum chamber, causing release of gas. The TRISTAN beam 
chamber is made of an aluminum material, which serves effectively 
to prevent static gas release. Thus it has become extremely impor- 
tant to develop material which does not undergo dynamic gas re- 
lease. The objective of the present study is to show essential char- 
acteristics required of materials with a small dynamic gas release 
rate. Dynamic gas release results from the diffusion of He which is 
contained in the aluminum alloy. It is expected, therefore, that dy- 
namic gas release will be decreased of the Ha content is greatly re- 
duced. To demonstrate this, high-purity aluminum film is produced 
in an ultrahigh vacuum and the film is irradiated with synchrotron 
radiation in that vacuum while observing the gas release. It is found 
that the p ion yield (molecules-photon) is almost con- 
stant (6 - 7 x 10~*) as the photon dose increases. The above value 
of photodesorption yield is better by a factor of about 10 than that 
reported for other industrial materials at the early stage of irradia- 
tion. A hypothesis is proposed to interpret the observation that the 
desorption yield is kept constant. And it is suggested that the actual 
yield may be still smaller than the measured value. (Nogami, K.). 
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34327 (LA-UR—88-788) Superconductivity of heavy-elec- 
Me Sanh Sle Toomeeon, 1D" Borges, H.; McElfresh, 
ae pson, J.D.; Ott, H.R.; Aeppli, G.; 


Bucher, ; Lambert, S.E.; Maple, M.B.; choles, aa 
Kids’ Ki j. (Los Alamos National Lab., NM (USA); Eid 

geronsche Technische Hochschule, Zurich (Switzerland), 

Labs., Murray Hill, NJ (USA); California Univ., San 
Die (USA); Risoe National Lab., Roskilde Demet. 
1988. Contract W-7405-ENG-36. Sp. (CONF-880206—4). 
NTIS, PC A02/MF AO01;1; GPO Dep. Order Number 
DE88007901/JAW. 

From International conference on high temperature super- 
conductors and materials and mechanisms of superconductivity; In- 
terlaken, Switzerland (29 Feb 1988). 

This paper reviews the status of the understanding of super- 
conductivity in uranium heavy-electron compounds. 7 figs., 1 tab., 
27 refs. (DWL) 


34328 (LA-UR—88-809) Glass forming ranges of amor- 
phous alloys. Schwarz, R.B. (Los Alamos National Lab., 
NM (USA)). 1988. Contract W-7405-ENG-36. 10p. (CONF- 
880310—1). NTIS, PC A02/MF AO0l1;1. Order Number 
DE88007897/JAW. 

From International symposium on nonequilibrium solid 
phase of metals and alloys; Kyoto, Japan (14 Mar 1988). 

Two main methods of synthesis of amorphous metallic alloys 
ate based on the rapid solidification of molten alloys and on iso- 
thermal solid state reactions between pure metals. We discuss 
recent calculations for the glass forming range for both techniques 
and we compare the predicted homogeneity ranges of the amor- 
phous phase with experiments. 10 refs., 2 figs. 


34329 (LBL—23968) Development of high strength and 
toughness microcomposite HSLA Fe/Cr/Mn/C steel with and 
without Nb. Thomas, G.; Kim, J.K.; Manojlovic, D.; Milo- 

(Lawrence Berkeley Lab., CA (USA)). Dec 1987. 
(CONF-8711180—1). 


vic, R. 
Contract ACO03-76SF00098. 27p. 
PA 5, PC A03/MF A01;1. Order Number DE88009813/ 
From International conference on HSLA steels; Pittsburgh, 
PA, USA (3 Nov 1987). 
Microcomposite steels have been designed to consist of fine 
packet martensite and interlath austenite films in order to attain me- 


chanical and corrosion properties with superior combinations of 
strength, fracture toughness, and formability in certain conditions. 
In an effort to improve these properties for on-line production in a 
hot mill for rounds and plates, modifications with niobium have 
been investigated and the CCT diagrams determined. The addition 
of niobium has achieved grain refinement without destroying the 
microcomposite morphology of packet martensite and austenite. 
Comparisons of properties, structure and processing are presented. 
7 refs., 19 figs., 3 tabs. 


34330 (LBL—25260) Theoretical predictions of precipi- 
tate shapes in cubic alloys. Edgecumbe, T.S. (California 
Univ., Berkeley (USA). Dept. of Materials Science and 
Mineral Engineering; Lawrence Berkeley Lab., CA cr 
May 1988. Contract AC03-76SF00098- Tip. " /MF A01;1 
Order Number DE88010856/JAW. 

The precipitate is spherical at small volumes, cuboidal at in- 
termediate volumes, and eventually spreads into a plate of increas- 
ing aspect ratio beyond a certain critical volume. The volume at 
which these shape transitions occur depends on the surface tension, 
volume change, and elastic constants. These critical volumes were 
calculated and to volumes experimental for Ni{--}Al, 
Ni{--}Ti and Al{--}Li which form cubic NisAl (y’), NisTi (y’) and 
AlsLi (8’) precipitates. Good agreement was obtained for the 
sphere-to-cube transition. For Ni{--}Al and Ni{--}Ti, the y’ sphere- 
to-cube shape transition is expected to occur at 110 {angstrom} and 
130 {angstrom}. Spherical 8’ precipitates were found to be stable 
until rather large volumes (30 pm*) for the most part due to the 
low 8'-Al misfit. The stability of spherical 5’ precipitates is also 
likely due to the relative isotropy of Al. Plate-like precipitates in 
the Ni-base alloys were found to be stable at volumes in excess of 
(130)*-(200{angstrom})*. The cube-to-plate shape transition of an 
isolated precipitate will occur at the volume predicted if the cuboi- 
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dal shape is unstable with respect to the plate beyond the critical 
volume. If the cuboidal shape is metastable, however, the shape 
transition may not occur until much larger volumes. A plate-shaped 
precipitate may also be formed by the coalescence of an array of 
interacting cubes. The transition volumes in this case are most 
likely greater than the values predicted for the isolated inclusion. 45 
refs., 10 figs., 7 tabs. 


34331 (ND-R—1336(R)) Static fracture 

tion temperature relationships for ‘modern’ PWR pressure 

vessel steels. Ingham, T. (SEE CODE 9050708 UKAEA 
Risley Nuclear Power Devel a Establishment). Oct 
1987. 23p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88752783/JAW. 

Additional fracture data in the transition region 
have been compared with those used in the 1982 Light Water Re- 
actor Study Group (LWRSG) Report. Some data transgress the 
Ksub(ic)temperature relationship defined by the ASME 
RTsub(NDT) referencing procedure and also give lower toughness 
values than defined by the 1982 lower limit curve. There is a large 
degree of material scatter and an example is quoted of a large effect 
of specimen thickness upon fracture toughness in the transition 

region. Adopting a similar philosophy to that applied in defining 
he 1600 iecper thule Ateuslilon eee aveuth talteialli tin tiooee toate 
by some 50°C. Because of considerable scatter in data and doubts 
as to the extent of applicability of measured effects of test piece 
thickness, this increase cannot be applied with confidence to give a 
generic lower limit. Improved quality control procedures are rec- 
ommended to define transition curves for specific material. 


34332 (ND-R—1474(R)) Environmentally assisted crack- 
ing of Inconel X750. Skeldon, P.; Lowick, J.H.B.; Hurst, P. 
(SEE CODE- 9050708 UKAEA Risley Nuclear Power De- 
velopment Establishment). May 1987. 12p. (CONF- 
870812—). NTIS (US Sales Only), PC A03 AO1. Order 
Number DE88752785/JAW. 

From 9. SMIRT: international conference on structural me- 
chanics in reactor technology; Lausanne, Switzerland (17 Aug 
1987). 

The resistance of different heat treatments of Inconel X750 
to environmentally assisted cracking in simulated PWR primary 
water at 340°C has been assessed by slow strain rate, U-bend and 
bent beam tests. At the corrosion potential (ca - 670 mV 
(AgAgC)), in low oxygen conditions (= 2 ppb) a single-stage 
ageing (704°C20 h) gives much improved resistance compared with 
two-stage ageing (885°C24 h + 704°C20 h). However, material 
given the former ageing treatment can be susceptible to cracking at 
highly anodic potentials (> - 200 mV (AgAgC))) if the alloy is sig- 
nificantly sensitized. 


34333 (NUREG/CR—4777) Steam oxidation of zircaloy 
cladding in the ORNL fission product release tests. Yama- 
shita, T. (Oak Ridge National Lab., TN (USA)). 1988. Con- 
tract AC05-840R21400. 54p. (ORNL/TM—10272). NTIS, 
PC A04/MF A0O1;1. Order Number T188009911/JAW. 

A simple model (ZIRCOX) has been developed to calculate 
the extent of oxidation of Zircaloy cladding in the vertical furnaces 
tests conducted at ORNL. The model is based on the fact that the 
oxidation of Zircaloy is governed by the parabolic rate law. By in- 
troducing the equivalent time t*, the model is able to handle noni- 
sothermal oxidation as well as isothermal. The degree of cladding 
oxidation and H? production were calculated using three sets of 
rate constants for the Zircaloy oxidation, and these results were 
compared with those measured experimentally. The calculated re- 
sults showed excellent agreement with the experiments. The rate 
constant for Zircaloy oxidation that gave the best agreement was 
one based upon combined Pawel et al. and Prater and Courtright 
data. The temperature difference between the cladding and the zir- 
conia furnace tube liner was estimated by the HEATING6 heat 
transfer program and was found to be {approximately}50 K for the 
maxium oxidation rate. The heating atmosphere during test VI-1 
was also evaluated in terms of the oxygen potential. 
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34334 (ORNL/TM—10690) Response to oxide scales to 

energetic particle impact: Initial results and evaluation of ex- 

Tortorelli, P.F.; Keiser, J.R. (Oak 

National Lab., TN (USA)). Feb 1988. Contract 

AC 840R21400. 23p. NTIS, PC A03/MF A01;1; GPO 
Dep. Order Number E88007880/JAW. 

The mechanical response of preformed oxide scales to ener- 
getic particle bombardment is being studied in a modified scanning 
electron microscopy. Cracking can occur from single-particle im- 
pacts and local deformation of the scale is sensitive to the presence 
of and the method used for producing the oxide and to the compo- 
sition of the target alloy. Preiiminary experiments with Fe-20Cr- 
25Ni-0.7Nb and Fe-20Cr-25Ni-0.7Nb + 0.13Ce steels revealed no 
effect of the reactive element addition on the cracking propensity 
of the oxide scale. However, the accommodation of the scale and 
underlying metal to the strain caused by impact varied for different 
concentrations of yttrium in Ni-20Cr-12Al. Thin oxide scales on Ni- 
20Cr-12AI1-0.1Y were observed to deform compliantly around the 
edges of the craters formed on impact. Data for the Ni-20Cr-12Al- 
Y alloys suggested that the yttrium can impart increased resistance 
to scale deformation under certain conditions. The current tech- 
nique for evaluating the impact response of oxide scales therefore 
appears to offer promise as a way to characterize oxide scales and 
to gain information about the validity of certain mechanisms that 
deal with the role of reactive element or dispersoid additions in im- 
proving scale adherence. 21 refs., 7 figs., 1 tab. 


34335 (PB—88-151071/XAB) Material behaviour at high 
Engiecing Science). May (Oxford Univ. (UK). Dept. of 
— y 1987. 26p. (QUEL—1684/87). 


Many attempts ieee made to develop mechanical equa- 
tions of state, or constitutive relations, suitable for use in modelling 
the impact response of engineering structures by numerical-analysis 
techniques. Such equations of state normally relate the stress and 
strain rate, at which the material deforms, to the current tempera- 
ture and plastic strain. Growing evidence, however, from, for ex- 
ample, strain rate jump tests, during the course of which the strain 
rate is suddenly changed, have demonstrated the importance of 
strain rate history effects, indicating that the plastic strain cannot be 
taken as a unique measure of the structural state of the material. 
This has led to the search for some alternative structure sensitive 

that would provide a unique description of the structural 
state of the material. This paper seeks to review the background to 
these various problems and concludes with a description of two 
recent studies that attempt to develop an internal structure-sensitive 
parameter and in one of which the experimental data was obtained 
at strain rates up to about 10000/s. 


34336 ee eee ee. 
droforming of aluminum. S.M.; Hayer, L.K.; Krankota, 
J.L.; Gibbs, F.E. (Rockwell International Corp., Golden, 
co’ (USA). Rocky Flats Plant). 19 Feb 1988. Contract 
AC04-76DP03533. 16p. NTIS, PC A03/MF A01;1. Order 
Number DE88008050/JAW. 

Finite element modeling of an aluminum hydroforming proc- 
ess, using MARC finite element software, is being investigated at 
Rocky Flats to aid in process development. The purpose of this 
analysis was to determine how well MARC predicts the final di- 
mensions of an aluminum part formed with a VERSON hydrostatic 
forming press. A two dimensional, axisymmetric model was created 
using MENTAT mesh generating software and analyzed with 
MARC on a VAX 8800 mainframe computer. The analysis predict- 
ed part thickness within a five percent error band. Based upon 
these findings, future analyses will be conducted to optimize hydro- 
forming process parameters. 


34337 (SAND—87-2460C) Optical diagnostics for metal- 
lurgical processes. Williamson, R.L.; Peebles, H.C.; Hare- 
land, W.A.; Zanner, F.J. (Sandia National Labs., Albuquer- 
ue, NM (USA)). 1988. Contract AC04-76DP00789. 13p. 
CONF-8804121—1). NTIS, PC A03/MF A0l;1. Order 
Number DE88009255/JAW. 
From MRS symposia on process diagnostics; Reno, NV, 
USA (4 Apr 1988). 
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Many industrially important metallurgical processes are ac- 
companied by the emission of light, the analysis of which often sup- 
plies useful information concerning the current state of the process 
while also providing insight into the details of specific Process 
mechanisms. Optical diagnostic techniques are finding an increas- 
ingly wide range of application throughout the metallurgical com- 
munity. This paper discusses the application of emission spectrosco- 
py and imaging techniques to the analysis of such diverse processes 
as vacuum arc remelting, laser welding, and arc welding. A discus- 
sion of these techniques is presented, addressing such subjects as in- 
strumentation, data analysis, the kind of information available and 
its potential impact on the selection of process parameters. Special 
attention is given to discussing the difficulties encountered in apply- 
ing these diagnostic technologies to {open<—quotes}real 
life{close<—quotes} processes in non-laboratory environments. 44 
refs., 6 figs. 


34338 (SAND—87-2573C) Electrodeposition of amor- 
phous Ni-Cr-P alloys. Guilinger, T.R.; Voytko, J.E. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 7p. (CONF-880684—1). NTIS, PC A02/ 
MF AO1; GPO Dep. Order Number DE88006868/JAW. 

From AESF SUR/FIN ‘88 exposition; Los Angeles, CA, 
USA (27 Jun 1988). 

We developed a plating bath to deposit adherent, pore-free, 
amorphous Ni-Cr-P alloys which exhibit excellent corrosion resist- 
ance. The bath consists of the chlorides of chromium and nickel 
with hypophosphite ion or a mixture of phosphorous and phosphor- 
ic acids as the phosphorus source. We used citrate ion as complex- 
ing agent to shift the Ni deposition potential to more cathodic 
values so that Ni and Cr codeposition could occur. Potentiodyna- 
mic corrosion testing of amorphous deposits with at least 10 at% 
Cr showed corrosion resistance in pitting acid chloride environ- 
ments superior to such engineering alloys as 304 stainless steel and 
Hastelloy C-276. 12 refs., 2 tabs. 


34339 (SAND—87-2798C) In situ friction and wear meas- 
urements of ion implanted 304 stainless steel in nitrogen and 
oxygen ambients. Pope, L.E.; Knapp, J.A.; Follstaedt, D.M. 
(Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 2ip. (CONF-880488—3). 
Pony PC A03/MF AOl. Order Number DE88008792/ 
From 15. international conference on metallurgical coatings; 
San Die; a CA, USA (11 Apr 1988). 
e dual ion implantation of Ti and C (4.6 x 10!” Ticm? at 
180 keV followed by 2.0 x 10'7 Ccm? at 50 keV) into 304 stainless 
steel has been found to reduce friction and wear in vacuum, oxygen 
and air environments. This treatment produces an amorphous 
matrix with embedded TiC precipitates within the implanted layer. 
Unlubricated friction measurements and wear track analyses were 
completed in situ in a scanning Auger microprobe using a 440C pin 
at a Hertzian contact stress three times the bulk yield strength of 
umimplanted 304. In ultrahigh vacuum the friction coefficient was 
reduced from 1.2 to 0.6 to 0.8, while the wear track width de- 
creased from 414 to 325 ym at 5000 cycles. For partial pressure of 
2.1 x 10~® Pa of oxygen, almost the same reductions in friction and 
wear were obtained as in air: ion implantation decreased the fric- 
tion coefficient from 1.10 to .65 and the wear track width from 319 
to 198 ym at 5000 cycles, as compared to decreases of 1.0 to 0.5 
and 255 to 190 ym, respectively, in air. Such decreases were not 
observed in nitrogen ambients, although the results in nitrogen 
were similar to those in ultrahigh vacuum. Friction coefficients and 
the analyses of wear track compostions indicate that oxidation fo 
the implanted layer during sliding is important for reducing fric- 
tion. 18 refs., 2 figs., 3 tabs. 


34340 (SAND—88-0306) Shear strength tungsten 
under shock- oud quaih tocaeitngie Uaaan or 00 Ga Cia 
bildas, L.C.; Asay, J.R.; Barker, L.M. (Sandia National 
Labs., Albuquerque, NM (USA)). Apr 1988. Contract 
AC04-76DP00789. 5S7p. NTIS, PC A04/MF A0O1;1. Order 
Number DE88010104/JAW. 

Impact loading experiments have been performed to obtain 
shock loading and release, as well as quasi-isentropic compression 
measurements in polycrystalline tungsten to stresses approximating 
200 GPa and 250 GPa. A symmetric impact configuration was used 
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to obtain the shock loading and release conditions, while graded 
density and layered material impactors were used to obtain quasi- 
isentropic loading. The results of these experiments indicate that 
the quasi-isentrope lies above the Hugoniot up to {approximate- 
ly}140 GPa, contrary to expectations based on thermodynamic con- 
siderations neglecting effects of inelastic shear deformation. These 
results show that the dynamic yield strength of tungsten is depend- 
ent on the loading rate with the strength being higher for the rela- 
tively slower rates of loading along the quasi-isentrope. The pres- 
sure dependence of the yield strength is determined nearly inde- 
pendent of temperature effects from quasi-isentroic loading experi- 
ments, because the temperature rise in a quasi-isentropic loading ex- 
periment is much lower than those associated with shock loading 
experiments. 28 figs, 2 tabs. 


34341 (UCRL—21036) Development of fine-grained car- 
bide-particle hardened Hadfield manganese steels: Final 
report. Oyama, T.; Goldberg, A.; Sherby, O.D. Guatord 
Univ., CA (USA). ‘Dept. of Materials Science and Engineer 
ing; Lawrence Livermore National Lab., CA (USA)). 1 Sep 
1987. Contract W-7405-ENG-48. 42p. NTIS, PC A03/MF 
A01;1. Order Number DE88008919/JAW. 

Three Hadfield Manganese (HM) steels containing different 
carbon concentrations (1.2%C, 1.4%C and 1.7%C) were hot-and- 
warm worked (HWW). The microstructures developed consist of 
relatively fine austenite grains (<10 pm) with spheroidized car- 
bides. The hot-and-warm worked HM steels were then tested in 
torsion at intermediate and high temperatures (500 to 
950{degree}C). Ductility, flow stress, stress-strain relations, and mi- 
crostructural changes were analyzed as a function of temperature, 
strain rate, and carbon concentration. The principal factors affect- 
ing the torsional ductility of the HM steels were the flow stress 
during deformation, the temperature, and the carbon content. At in- 
termediate flow stresses, the expected trend of ductility decrease 
with an increase in flow stress was observed. At low stresses, and 
high temperatures, however, the ductility was lower than expected 
due to decarburization. At high stresses, and low temperatures, the 
ductility was higher than expected due to strain-enhanced transfor- 
mation to pearlite-spheroidite structures. 8 refs., 19 figs., 2 tabs. 


34342 (UCRL—53787) Interferometric measurement of 
the dimensional stability of superinvar. Patterson, S.R. (Law- 
rence Livermore National Lab., CA (USA)). 19 Feb 1988. 
Contract W-7405-ENG-48. 64p. NTIS, PC A04/MF A01;1. 
Order Number DE88008966/JAW. 

Unloaded dimensional stability, microcreep, and the coeffi- 
cient of thermal expansion (CTE) of a single furnace melt of super- 
invar have been measured at room temperature using interferome- 
tric techniques. Strain rates at loadings of zero, 4.5 and 11 MPa 
have been measured with an uncertainty of several parts in 10?° per 
day. The thermal expansivity has been determined with an uncer- 
tainty of several parts in 10° per degree centrigrade. Samples sub- 
jected to varying degrees of plastic deformation in their processing 
history displayed a stability improvement from 20.5 {times} 10/sup 
{minus/9}day to 5.5 {times} 10/sup {minus/9}day and a reduction 
in the CTE from 0.56 {times} 10/sup {minus/6{degree}C to 0.23 
{times} 10{sup{minus}6}{degree}C associated with increased me- 
chanical work in the material. The strain rate of rolled rod subject- 
ed to axial tension increased from 5.5 {times} 10/sup {minus/9}day 
at no load to 9.6 {times} 10/sup {minus/9}day at 11 MPa stress. 
Welding with filler material consisting of invar or superinvar modi- 
fied by the addition of Ti and Mn was observed to degrade both 
the stability and the CTE of the samples, while with pure superin- 
var filler material had no observable effect on either stability or 
CTE. Crack-free welds, however, were not obtained with unmodi- 
fied superinvar filler material. 114 refs., 68 figs., 12 tabs. 


34343 (UCRL—97870) Microcrack kinetics behind a cy- 
lindrical shock front. Stout, R.B. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Mar 1987. Contract W-7405-ENG- 
48. 39p. (CONF-8806107—1). NTIS, PC A03/MF AOi;1. 
Order Number DE88008340/JAW. 

From American Society for Mechanical Engineers and Soci- 
ety of Engineering Sciences meeting; Berkeley, CA, USA (20 Jun 
1988). 
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A kinematic, stress, and thermodynamic analysis is given to 
describe the density evolution of a single (r,z) microcrack species 
behind a cylindrical shock front. The density of microcracks is rep- 
resented by a function that describes the probable number of micro- 
cracks per unit volume per unit species volume. The kinematics is 
represented by a deformation functional that describes the relative 
motion between two atoms of the material. This functional has both 
a continuum contribution and a discontinuum contribution to de- 
scribe the relative deformation between two atoms. The continuum 
contribution accounts for spatial subsets of deforming material for 
which the atomic bonds have remained connected between neigh- 
boring atoms. The discontinuum contribution statistically accounts 
for spatial subsets of deforming materials for which the atomic 
bonds have not remained connected when microcracks are created 
between neighboring atoms. For radially symmetrical shocks in cy- 
lindrical coordinates, the two stress components, o/sub rr/ and o/ 
sub 00/, depend explicitly on the density of microcracks that are 
being created on (r,z) planes. An equilibrium and nonequilibrium 
thermodynamic analysis established conditions for when micro- 
cracks are to be created and provides functional forms to describe 
the time evolution of microcrack density. Also, the nonequilibrium 
thermodynamics provides physically correct tensor expressions to 
represent the nonequilibrium between the mechanical stress state 
and the thermodynamic stress state in a neighborhood of the shock 
front. This nonequilibrium formulation replaces the physically in- 
correct and non-tensor 


remove oscillations and distortions in the numerical results from ex- 
plicit time-step integration schemes for shock problems. 18 refs., 16 
figs. 


34344 (UCRL—98460) N phases and phase 
diagrams, Massalski, T.B.; Rizzo, H.F. (Lawrence Liver- 
more National Lab., CA ‘(USA)). Mar 1988. Contract W- 
7405-ENG-48. 9p. (CONF-8803 10—2). NTIS, PC A02/MF 
A01;1. Order Number DE88008896/JAW. 

From International symposium on nonequilibrium solid 
oe K J 14 Mar 1988 
. this paper ~o ee i of cabin of the 
shea didgtean ced the colaal Gettedieeton in ontiheten 0a 
understanding the formation of metastable phases during quenching, 
or during low-temperature solid-state interdiffusion, or during co- 
deposition. Recent research has demonstrated that many of such 
metastable phases are formed because the more stable intermediate 
phases that are favored thermodynamically are nevertheless by- 
passed kinetically. The kinetic elimination of intermediate phases 
provides conditions where a metastable equilibrium can be estab- 
lished at low temperatures between the supercooled liquid and the 
terminal solid solutions, leading to metastable partitioned two-phase 
regions. Alternatively, the range of the metastable phases may be 
governed by the To principle related to the crossover of the respec- 
tive free aren Say curves, Or may be controlled mainly by kinetic 
considerations. Which particular thermodynamic conditions apply 
appears to depend on the initial form of the phase diagram and the 
specific technique used. The occurrence of massive transformations 
also is discussed. 34 refs., 10 figs. 


34345 (UCRL—98487) Extended ductility of Al and a-Fe 
alloys through dynamic recovery mechanisms. McQueen, 
H.J.; Kassner, M.E. (Concordia Univ., Montreal, Quebec 
(Canada). Dept. of Mechanical eering; 
Livermore National Lab., CA (USA)). 22 Mar 1988. Con- 
tract W-7405-ENG-48. 20p. (CONF-880126—3). NTIS, PC 
A03/MF A01;3. Order Number DE88008679/JAW. 

From TMS-AIME/ASM symposium on high temperature 
mechanical properties of ordered intermetallics; Phoenix, AZ, USA 


(25 Jan 1988). 

Materials exhibiting extended ductility do not have tensile 
ducitility {>=} 2, i.e. 650%, an m {>=} 0.4, a fine grain size and 
grain boundary sliding as a principal mechanism. Torsional ductility 
in Al or Al{--}2Mg attains strains of 136 or 82.5 associated with m 
~ 0.2 and coarse grains within which a recovered substructure 
forms. Similarly, in a-Fe and Fef{--}25Cr, failure is delayed to 
strains of 100 to 600. Coarse-grained Al alloys based on solid solu- 
tion, e.g., Al{--}5Mg, exhibit tensile ductilities up to 300% as a 
result of m ~ 0.35 due to solute drag with n = 3. High ductility in 
Al stems from dynamic recovery permitting grain flow to accom- 
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modate grain boundary sliding and prevent fissure formation. The 
formation of large subgrains is accompanied by local grain bounda- 

ry migration into serrations which also limit sliding and cracking. 
The Al{--}5Mg has good tensile ductility compared to Al but has 
very low torsional ductility because of its reduced rate of dynamic 
recovery. The above behavior is contrasted with the thermome- 
chanical processing and properties of superplastic Al alloys. 89 
refs., 10 figs. 


34346 (WHC-SA—0073-FP) Environmentally assisted 
cracking behavior in a high-level nuclear waste container 
alloy. (Westinghouse Hanford Co., Richland, WA (USA)). 
[1988], Contract AC06-87RL10930. 24p. (CONF-871168— 
2). NTIS, PC A03/MF_ AO0l;1. Order Number 
DE88009193/JAW. 


From International symposium on environmentally-assisted 
cracking; Bal Harbour, FL, USA (9 Nov 1987). 

The environmentally assisted cracking behavior of cast 
American Society for Testing and Materials A27 carbon steel in a 
simulated groundwater environment was studied using both statical- 
ly loaded and cyclically loaded specimens. The results show that, 
compared to other aqueous environments, the groundwater envi- 
ronment is relatively nonaggressive. The nonaggressive environ- 
ment is believed to be related to its high pH and low level of dis- 
solved oxygen. 18 refs., 5 figs., 1 tab. 


34347 (Y¥Y/DZ—399) Solubility of tritium in Pd/sub 1-Y/ 
Ag/sub Y/ alloys (Y = 0.00, 0.10, 0.20, 0.30). Laesser, R.; 
Powell, G.L. (Oak Ridge Y-12 Plant, TN (USA); Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Festkoerperforschung). Mar 1988. Contract AC05- 
840R21400. 25p. (CONF-880505—7). 

From 3. topical meeting on tritium technology in fission, 
fusion and isotopic applications; Toronto, Canada (1 May 1988). 

Solubility measurements of tritium (T) in Pd/sub 1-Y/Ag/ 
sub Y/ alloys (Y = 0.00, 0.10, 0.20, 0.30) are reported in the tem- 
perature range of 250 to 733{degree}K, the pressure range below 3 
bar, and the concentration range of 0.001 to 0.64 hydrogen to metal 
atom ratio. To study isotopic effects, the pressure-concentration- 
temperature relationships of the hydrogen isotopes protium (H) and 
deuterium (D) have been measured using the same samples and ex- 
perimental setup and to temperatures as high as 1500{degree}K 
using a different set up and samples. The experimental data are 
compared with values for H and D determined by other groups. In 
the case of T, most of the data presented have not been determined 
before. From these data the Sieverts’ constants were calculated 
which show a strong temperature and isotope dependence. Analyti- 
cal expressions, based on models that assume various degrees to 
which the hydrogen can perceive the alloy composition of individ- 
ual sites in an alloy, are given for the Sieverts’ constants that allow 
the calculation of the standard Gibbs free energies, enthalpies and 
entropies of H, D, and T in these alloys. 14 figs. 


34348 Selectively thermalized sputtering for the deposi- 
tion of magnetic films with special anisotropies. Cadieu, F.J. 
(Physics Department, Queens College of CUNY, Flushing, 
New York 11367). Journal of Vacuum Science and Technolo- 
gy, “ Vacuum, Surfaces, and Films; 6: No. 3, 1668-1674(May 
1988). 

Special sputtering methods have been developed which 
allow films of rare-earth transition-metal permanent magnet systems 
that exhibit special magnetic anisotropies to be synthesized. Films 
have been synthesized that exhibit an easy direction of magnetiza- 
tion either out of the film plane, in the film plane, or in a particular 
direction within the plane of the films. Magnetic films have been 
applied during the sputter deposition to control the desired magnet- 
ic properties. Systems such as Nd2Fe:.B have been synthesized so 
as to exhibit an easy axis either in or out of the film plane by vary- 
ing the Sputtering parameters. Films based on Sm2Coi7 have been 

directly onto heated substrates that exhibit as sputtered 
in the film plane static energy products of 26 MG Oe. Films of 
SmCos have been made that exhibit coercivities >22 kOe and in- 
the-film-plane anisotropy constants of >10*7 erg/cm* Recently, 
similar films have been made in the Sm—Ti—Fe system. 
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Interaction of oxygen with a oe single- 
eek surface. Shek, M.L. (Physi woe rookha- 
ven National Laboratory, Upton, New York 11973). mie 
of Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 6: No. 3, 658-661(May 1988). 

We have investigated the interplay between the near-surface 
composition of a Ni—7.5 at. % Cu(100) single-crystal surface and 
its oxygen uptake. The clean annealed surface consists of a normal- 
ized Cu fraction of ~0.53 (~0.47—~0.57) within the top 4.2—5.7 
A, as judged by Auger electron spectroscopy. Compared with a 
Ni(100)-like surface, the oxygen uptake is slower and a coverage 
larger by ~0.1 monolayer (ML) is required for the onset of oxide 
nucleation. At ~ 600 K on the annealed alloy surface, oxygen expo- 
sures can lead to a decrease of ~0.1 in the normalized Cu fraction, 
as well as an initially enhanced uptake relative to 300 K exposures. 
A c(2 x 2) structure is observed by low-energy electron diffraction. 
At ~600 K, however, the oxygen signal seems saturated by ~ 120 
L or ~0.50—~0.66 ML. 


34350 Sense aan to ee See 
by direct recoil and auger analysis of element specific chemis- 
orption complexes. Schmidt, H.K.; Anderson, L.R.; Schultz, 
J.A.; Krauss, A.; Biwer, B.; Gruen, D.M.; Shamir, N,; 
Mintz, M. (lonwerks, Houston, Texas 77030). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 6: No. 3, 2073-2076(May 1988). 

Methoxyl carbon and oxygen are shown to specifically add 
to the lithium fraction of a CuLi surface exposed to methanol. The 
lithium surface fraction isdetermined by direct recoil spectroscopic 
(DRS) measurement of the H, Cond 0 added to the enltics by 
methanol exposure and by subsequent comparison to the amounts 
of C, O, and metal determined by auger electron spectroscopy 
(AES) or x-ray photoelectron spectroscopy (XPS). Direct determi- 
nation of surface Li by AES or XPS is complicated by relatively 
large sampling depths (5 or 20 A). The indirect determination of 
surface Li by methanol c'! tion/AES has been used to cali- 
brate the sensitivity of 5-keV K* DRS for lithium. 


34351 Materials characterization with intense positron 
beams. Rosenberg, I.J.; Howell, R.H.; Fluss, M.J.; Meyer, P. 
(Lawrence Livermore National Lab., Livermore, CA 94550 
(US). pp 419-424 of Applied materials characterization. 

Katz, W.; Williams, P. Pittsburgh, PA; Materials Research 
ow (1985). (CONF-850421—). Contract W-7405-ENG- 


From 2. spring meeting of the Materials Research Society; 
San Francisco, CA, USA (15 Apr 1985). 

The authors developed an apparatus that provides a high 
flux, low energy, monoenergetic positron beam to investigate vari- 
ous processes which occur when a positron beam impinges on a 
metal surface, including annihilation at the surface, trapping in va- 
cancies, and the emission of both fast and thermally desorbed posi- 
tronium. They report here the first angular correlation of annihila- 
tion gamma-rays measurements and positronium time of flight ex- 
periments at a material surface. They applied a simple free electron 
model which explains the general trend of the data but differences 
due to the surface specific properties and the deviation from a free 
electron metal are evident. 
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REFER ALSO TO CITATION(S) 33234, 33472, 33710, 34228, 34228, 34314, 
34490, 34608, 34608 


34352 (BNL—41180) Magnetic correlations in aarey 
sub 4+5/ and La/sub 2-x/Sr/sub x/CuQy. Aeppli, G. 
Harshman, D.R.; Buttrey, D.; Ansaldo, E.; Espinosa, G. P:; 
oe AS.; Remeika, J.P.; Freltoft, T.; Riseman, T.M 
Noakes, D.R.; Ellman, B.; Rosenbaum, T.F.; Williams, DI. 
(Brookhaven National Lab., Upton, NY (USA)). ee} 
Contract AC02-76CHO00016. 4p. (CONF-880206—13 
CONF-880206—). NTIS, PC A02/MF A01;1; GPO Dep. 
Order Number DE88010668/JAW. 

From International conference on high temperature super- 
conductors and materials and mechanisms of superconductivity; In- 
terlaken, Switzerland (29 Feb 1988). 
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Neutron scattering and muon spin relaxation studies of some 
materials related to high-T/sub c/ superconductors are described. 
For La/sub 2-x/Sr/sub x/CuO, with x as large as 0.05, our data 
indicate spin glass freezing with a frozen local moment of the same 
size as in the nominally pure (x = O) antiferromagnet. Magnetic 
fluctuations similar to those for LazCuQ, are found for LazNiO,} 
which thus far has not been shown to be the parent compound of 
superconductor. 17 refs., 5 figs. 


34353 (CEGB-TPRD/B—0875/R86) X-ray photoelectron 
spectroscopy of the uraniumoxygen system. Pt. 12. Surface 
characterisation of a-UO3, B-UQs, y-UOs; and 5-UQs. Allen, 
G.C.; Holmes, N.R. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Oct 1986. 23p. 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE88752769/JAW. 

To be published in the Journal of the Chemical Society, 
Dalton Transactions. 

Other authors have presented evidence to show that the oxi- 
dised surface layer which forms on UO. at 25°C is amorphous 
UOs. In the present study X-ray photoelectron spectroscopy, infra- 
red spectroscopy and X-ray diffraction have been used t> charac- 
terise the higher oxides a-UO;, B-UOs, y-UOs and 5-UOs. While 
the infra-red and X-ray diffraction results may be used to character- 
ise each oxide the X-ray photoelectron spectra for each phase are 
very similar. During reduction of the oxide surface in the spectrom- 
eter changes in the spectra were observed which were shown to be 
associated with particular oxidation states of the metal rather than 
different uranium atom coordination sites within the oxide. A close 
structural relationship is demonstrated between these oxides and the 
product at the surface of air-oxidised UO: fuel. 


34354 (CONF-871124—101) Neutron diffraction studies 

of high T/sub c/ superconductors. Hinks, D.G.; Dabrowski, 
B.; Zhang, K.; Segre, C.U.; Jorgensen, J.D.; Soderholm, i 
Beno, M.A. (Argonne National Lab., IL (USA)). Nov 1987. 
Contract W-31-109-ENG-38. 10p. (CONF-871124—). NTIS, 
PC A03;3. Order Number DE88009928/JAW. 

From Fall of the Materials Research Society; 
Boston, MA, USA (30 Nov 1987). 

We have investigated the structure and composition of 
LagCuQ, (both pure and Sr-doped) and Nd(Ba/sub 2{minus/x} 
using powder neutron diffraction. In La/sub 2{minus/x}Sr/sub x/ 
CuQ., T/sub c/ reaches its maximum at x {equals} 0.15, after 
which vacancies are introduced in the 2D planes and superconduc- 
tivity is destroyed. Superconductivity in LazCuO, is not bulk. No 
evidence for nonstoichiometry in this material can be observed. In 
the Nd(Ba/sub 2{minus/x}Nd/sub x/)CusO; system, T/sub c/ is a 
complex function of oxygen ordering and electronic effects. 16 
refs., 12 figs., 1 tab. 


34355 (CONF-880118—7) Determination of binder distri- 
butions in green-state ceramics by NMR Garrido, 
L.; Ackerman, J.L.; Ellingson, W.A.; Weyand, J.D. (Massa- 
chusetts General Hospital, Boston (USA). Radiology Dept.; 
Argonne National Lab., IL (USA); Aluminum Co. of Amer- 
ica, Alcoa Center, PA. Alcoa Technical Center). Mar 1988. 
Contract W-31109-ENG-38. 16p. NTIS, PC A03/MF 
A01;1. Order Number DE88009990/JAW. 

From 12. annual conference on composites and advanced ce- 
ramic materials; Cocoa Beach, FL, USA (20 Jan 1988). 

The manufacture of reliable high performance structural ce- 
ramics requires a good understanding of the different steps involved 
in the process. The presence of nonuniformities in the distribution 
of the polymeric binder could give rise to local fluctuations of den- 
sity that could produce failure of the ceramic piece. Specimens pre- 
pared from Al,O; with 15 and 2.5% ww binder were imaged using 
NMR in order to measure binder distribution maps. Results show 
that NMR imaging could be a useful technique to nondestructively 
evaluate the quality of green-state specimens. 5 refs., 5 figs. 


a (CONF-880126—4) Applications of thermochemi- 


to chemical vapor deposition processes. Bes- 
mann, T.M. (Oak Ridge National Lab., TN (USA)). 1988. 
Contract AC05-840R21400. 16p. (CONF-880126—). NTIS, 
PC A03/MF A01;1. Order Number DE88008385/JAW. 





4623 / ERA-13/15 


From TMS-AIME/ASM symposium on high tem 


perature 
mechanical properties of ordered intermetallics; Phoenix, AZ, USA 
ins 


hemical modeling of chemical vapor deposition 
erveh qhodente b eantianit'e Gtondibatinn nb toa ete gee 
posed deposition system and in identifying ranges of conditions for 
efficiently producing desired phases. Parabolic rate information can 
be used with thermochemical analysis to also postulate rate-limiting 
reactions. Whereas quantitative predictions typically are not yet 
possible in CVD, and understanding of the thermochemistry pro- 
vides valuable insights. 28 refs., 7 figs., 3 tabs. 


34357 (CONF-880206—9) Structural and magnetic prop- 
erties of Fe impurities in YBa2Cu;O/sub 7-5/. » B.D.; 
i se Kwok, W.K.; Kimball, C.W.; Matykiewicz, 
J.L.; ea .U. ‘Argonne National Lab., IL 
USAy IN Rectan Univ., Dekalb (USA); Illinois ‘Inst. 
of Tech., Chicago (USA)). Feb 1988. Contract W-31109- 
ENG-38. 6p. (CONF-880206—). NTIS, PC A02/MF A01;1. 
Order Number DE88009961/JAW. 

From International conference on high temperature super- 
conductors and materials and mechanisms of superconductivity; In- 
terlaken, Switzerland (29 Feb 1988). 

Samples having the general composition YBas(Cu/sub 
1{minus/x}Fe/sub x/)sO/sub 7{minus/5} have been investigated 
= x-ray and neutron diffraction, Moessbauer spectroscopy and 

bulk property measurements. X-ray and neutron data show that 
samples having x = 0.04 are tetragonal. Neutron diffraction shows 
that this structure is vey similar to that found for undoped 
YBagCusO/sub 7{minus/5} when the oxygen concentration is low, 
although in the present case, the total oxygen content is found to 
be 27 for all concentrations. Contrary to the common statement 
that Fe substitutes onto the Cu sites, it is found from neutron dif- 
fraction that the Cul site is not ied, and that Fe appears to 
have a substantial substitution for Ba. Both Moessbauer spectrosco- 
py and heat capacity measurements show the presence of magnetic 
transitions at temperatures well below the superconducting transi- 
tion temperature, with evidence for a large variation in magnetic 
transition temperatures. 16 refs., 4 figs., 


34358 (CONF-880206—10) Anisotropic characteristic 
lengths in single crystal YBa.CusO/sub 7-5/. Umezawa, A.; 
Crabtree, G.W.; Liu, J.Z. (Ar National IL 
(USA)). Feb 1988. Contract W-31109-ENG-38. 9p. (CONF- 
880206—). NTIS, PC A02/MF AOl. Order Number 
DE88009959/JAW. 

From International conference on high temperature super- 
conductors and materials and mechanisms of superconductivity; In- 
ae Switzerland (29 Feb 1988). 

In this paper we review the available data on the upper criti- 
cal field in single crystal samples of YB asCusO/sub 7-8/ and ex- 
tract values for the slope near T/sub c/. We report new measure- 
ments of the lower critical field at low temperature from magneti- 
zation data on several single crystals with varying strength of flux 
pinning. We then infer the anisotropy of the Ginzburg-Landau pa- 
rameter, coherence length, and penetration depth from the meas- 
ured upper and lower critical field data using London electrody- 
namics. 8 refs., 3 tabs. 


34359 (CONF-880206—11) Oxygen vacancy ordering and 
superconductivity in YBa.Cu;O/sub Tx/, Jon Jorgensen, J.D.; 
Shaked, H.; Hinks, D.G.; Dabrowski, B.; Veal, B.W.; Pauli- 
kas, A.P.; Nowicki, LJ.; Crabtree, G.w.; Kwok, W.K.; 
Nunez, LN; Claus, H. (Argonne National Lab., IL (USA). 
Mar 1988. ‘Contract W-31109-ENG-38. 12p. NTIS, PC 
A03/MF A01. Order Number DE88010005/JAW. 

From International conference on high temperature super- 
conductors and materials and mechanisms of superconductivity; In- 
ne Switzerland (29 Feb 1988). 

The superconducting properties of YBazCusO/sub 7-x/ have 
been shown to depend markedly on the overall oxygen stoichiome- 
try and on the ordering of oxygen vacancies on the available sites. 
YBazCusO/sub 7-x/ has been studied in situ by high-temperature 
neutron powder diffraction in controlled oxygen atmospheres in 
order to learn the structural properties of the system in thermody- 
namic equilibrium. Additionally, metastable, oxygen-deficient sam- 
ples produced by quenching into liquid nitrogen from high temper- 
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ature and various oxygen partial pressures have been studied at 
room temperature or low temperature in order to correlate the 
structural and superconducting properties. Such experiments have 
shown that a systematic relationship exists between the supercon- 
ducting transition temperature, T/sub c/, the number of oxygen va- 
cancies, and the degree of oxygen vacancy ordering. This brief 
paper reviews our work in these areas. 3 figs., 10 refs. 


34360 (CONF-880207—5) Electron irradiation effects in 
YBaeCusO/sub 7-5/ single crystals. Kirk, M.A.; Baker, 
M.C.; Liu, J.Z.; Lam, D.J.; Weber, H.W. (Argonne Nation- 
fn Lab., IL (USA)). Apr 1988. Contract W-31109-ENG-38. 

NTIS, PC A02/MF AO0l;1. Order Number 
154288010050/JAW. 

From Discussion meeting on high-{Tc} superconductors; 
Mauterndorf, Austria (7 Feb 1988). 

Defect structures in YBa2CusO/sub 7{minus/5} produced by 
electron irradiation at 300{degree}K, were investigated by trans- 
mission electron microscopy. Threshold energies for the production 
of visible defects were determined to b 152 keV and 131 keV (+- 7 
keV) in directions near the a- and b-axes, respectively (b > a, both 
perpendicular to c, the long axis in the orthorhombic structure). 
During above-threshold irradiations in an electron flux of 3 x 10 '* 
cm/sup {minus/2}s/sup {minus/1}, extended defects were ob- 
served to form and grow to sizes of 10--50 nm over 15 minutes, in 
material thicknesses varying between 20 and 200 nm. Upon irradia- 
tion between the a- and b-thresholds, movement of twin plane 
boundaries and shrinkage of twinned volume were observed. All 
these findings suggest oxygen atom displacements in the basal plane 
with recoil energies near 20 eV. Above-threshold irradiations also 
show the collapse of c-axis long-range order into a planar faulted 
defect structure with short range order peaks at 1.2 c and 1.07 c, 
depending on the irradiation direction. 9 refs., 4 figs. 


pow- 
eivelyels. Ht Harris, M.T.; Byers, C.H.; 
Brunson, R.R. (Oak Ridge National Lab., TN (USA). 1988. 
Contract AC05-840R21400. 8p. (CONF-880408—). NTIS, 
PC A02/MF A0l; 1. Order Number DE88008381/JAW. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

The production of ceramics having high density, low porosi- 
ty, and fine grains requires the use of high-purity metal oxide pow- 
ders that consist of particles of uniform shape, size, and composi- 
tion. Metal Alkoxide hydrolysis is an attractive method for the syn- 
thesis of high-purity metal oxide particles. The nature of the precip- 
itate formed is affected by the solvent. This present study investi- 
gates the growth kinetics and characteristics of metal oxide parti- 
cles (i.e., ZrOz2 and TiO.) that are produced in various alcohol sol- 
vents (ethanol, 1-butanol, 2-butanol, and tert-butyl alcohol). Results 
are also presented for the synthesis of uniform homogeneous com- 
posite metal oxide particles (i.c., YxO3-ZrO2 and ZrO2-TiO2) by 
low-temperature metal alkoxide hydrolysis. 3 figs., 7 refs. 


34362 (CONF-880408—21) ri ware of high-T/sub c/ 
Y:BacCusO/sub 7-5/ superconducting thin films by MBE 
[Molecular-Beam-Epitaxy] techniques. Yang, K.Y.; Homma, 
H.; Lee, R.; Bhadra, R.; Locquet, J.P.; Bruynseraede, Y; 
Schuller, IK. (Argonne National Lab., IL (USA); Louvain 
Univ. (Belgium); California Univ., San Diego, La Jolla 
(USA). Dept. of Physics). Feb 1988. Contract W-31109- 
ENG-38. 6p. (CONF-880408—). NTIS, PC A02;3. Order 
Number D 88009999/JA W. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

We report here the fabrication of high temperature super- 
conducting thin films of Ya-Ba-Cu-O by metal Molecular-Beam- 
Epitaxy technique. X-ray analysis of the films grown on 
SrTiOs(100) substrate indicates a preferred orientation with a-axis 
normal to the surface. Raman scattering was used as an effective 
tool in the determination of the oxygen stoichiometry and impurity 
phases in these Y-Ba-Cu-O thin films. 7 refs., 4 figs. 
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34363 (CONF-880431—1) Theoretical studies of CuO 
clusters representing YBa2CusO/sub 7-x/: Investigation of 
Cua(iID formation versus oxide oxidation. Curtiss, L.A.; Shas- 
tri, A. (Argonne National Lab., IL (USA)). 1988. Contract 
W-31109-ENG-38. 8p. (CONF-880431—). NTIS, PC A02/ 
MF AO1. Order Number DE88009921/JAW. 

From International conference on the first two years of 
high-{Tc} supercOnductivity; Tuscaloosa, AL, USA (11 Apr 1988). 

Ab initio molecular orbital calculations on a simple CuO 
system (CuOH2)™, indicate that oxygen hole (pz) formation is fa- 
vored over Cu(III) formation. Relation of these results to 
YBagCusO/sub 7-x/ is discussed. 1 fig., 12 refs. 


oe (CONF-880466—2) Search for new high-tempera- 
ture superconducting copper oxides. Dabrowski, B.; 

D.G. (Argonne National Lab., IL (USA)). Apr 1988. Con- 

tract W-31109-ENG-38. 6p. (CONF- 880466—). NTIS, PC 

A0O1/MF AOl1. Order Number DE88009922/JAW. 

From Conference on superconductivity and applications; 
Buffalo, NY, USA (18 Apr 1988). 

Resistivity measurements are a sensitive method for the de- 
tection of a superconductive phase in a multiple-phase sample. 
Using this technique, we have studied around 200 copper MiMe2 
oxide compositions with M = Th*‘* yt’, Lat’, Nd*’, Bi*3, Ba*?, 
Sr*2, Ca*2, Cd*2, Kt! or Na*’ We did not find evidence for any 
new superconducting phases other then the known REBa2CusO, 
and La/sub 2-x/M*?/sub x/CuQu, despite the presence of many 
good metallic compounds. We have found that neither the substitu- 
tion of fluorine or sulfur in REBazCusO;, nor temperature cycling 
near 240K enhance T/sub c/’s. However, we have found nonrepro- 
ducible resistive anomalies at about 240K which may be due to the 
freezing of water vapor. Also, by carefully preparing the 
REBa2CusO; series, we find the systematic change of T/sub c/ to 
be proportional to the size of RE atom. 2 figs., 1 tab., 13 refs. 


34365 (CONF-880607—1) Application of electron micros- 
copy for the analysis of the mechanical behavior of advanced 
ceramics. Tennery, V.J.; Allard, L.F.; Nolan, T.A.; Rawlins, 
M.H. (Oak Ridge National Lab., TN (USA)). 1988. Con- 
tract AC05-840R21400. 8p. NTIS, PC A02;3; GPO Dep. 
Order Number DE88005049/JAW. 

From 33. international gas turbine conference and exhibit; 
Amsterdam, Netherlands (5 Jun 1988). 

The microstructure and fracture surfaces of two commercial- 
ly available silicon nitride ceramics have been characterized using 
techniques of scanning and analytical transmission electron micros- 
copy. These results have been correlated to mechanical property 
data (obtained from static and dynamic fatigue tests using four- 
point flexural test methods both at room temperature and at elevat- 
ed temperature). For one of the materials, the results clarified fail- 
ure mechanisms. For the other, the results showed how processing 
variables can affect microstructure (and thus mechanical behavior), 
and emphasized particularly that mechanical tests of billet-derived 
specimens may be unreliable in predicting the mechanical behavior 
of production components. 4 refs., 9 figs. 


34366 (DOE/ER/45167—8) Fatigue crack growth under 
far-field cyclic compression: Progress report for the period 
August 1987 to present. Suresh, S. (Brown Univ., Provi- 
dence, RI (USA). Div. of Engineering). Apr 1988. Contract 
FG02-84ER45167. 5p. NTIS, PC A02/MF AO1;1. Order 
Number DE88011215/JAW. 

Work carried out in this program has led to the theoretical 
and experimental understanding of stable fatigue crack propagation 
in brittle solids with a variety of constitutive behavior patterns. A 
unique feature of this research is that novel experimental results are 
substantiated in conjunction with detailed theoretical and/or nu- 
merical analysis of fracture behavior. Furthermore, the results of 
this work are finding immediate application in a wide variety of 
fracture test methods. 
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34367 (DOE/ER/45211—7) Electron diffraction study of 
the faceting of tilt grain boundaries in NiO. Eastman, J.A.; 
Vaudin, M.D.; Merkle, K.L.; Sass, S.L. (Cornell Univ., a 
Ithaca, NY (USA). Dept. of "Materials Science and Engi- 
neering; Argonne National Lab., IL (USA)). Mar 1988. 
Contract FG02-85ER45211. 22p. ‘(MSC—6363). NTIS, PC 
A03/MF AO01;1. Order Number DE88009167/JAW. 

The diffraction effects expected from a periodically faceted 
boundary containing a periodic array of dislocations in the long 
facet have been analyzed. The characteristic manifestation in recip- 
rocal space of periodic faceting was identified as the occurrence of 
bundles of reciprocal lattice rods; within each bundle the rods are 
displaced with respect to each other parallel to their length in a 
manner related to the facet geometry. Electron diffraction and mi- 
croscopy were used to study the facet structure of tilt boundaries in 
NiO, and the boundary structure deduced from the observed dif- 
fraction effects was in good agreement with the imaging observa- 
tions. In those cases where there was only one type of dislocation 
spacing in the long facet, it was possible to determine the average 
boundary plane, the dislocation spacing in the long facet, the facet 
period and the facet height from electron diffraction observations. 
This technique is especially useful for high angle boundaries having 
high index rotation axes, where little detailed information can be 
obtained using imaging techniques. 21 refs., 6 figs. 


34368 (ENEA-RT-TIB—87-25) Synthesis and character- 
ization of laser driven powders. Borsella, E.; Fantoni, R.; 
Caneve, L. (ENEA, Rome (Italy)). Sep 1987. 12p. (CONF- 
8705285—1). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88753193/JAW. 

From Working on emerging technologies for in situ process- 
ing; = France (4 May 1987). 

ilicon containing powders (silicon, silicon nitride, silicon 

cote have been produced by pulsed carbon dioxide laser in- 
duced reactions in the gas phase. Ammmonia and several hydrocar- 
bons (ethylene, propylene, acetylene) have been used as additives to 
silane. The gas decomposition processes have been studied by de- 
tecting the entire luminescence emitted by early reaction 
products with an optical multichannel analyzer. The powder nucle- 
ation and growth process has been monitored by detecting the scat- 
tering of HeNe laser radiation by particles. Reaction parameters 
have been varied systematically during the experiments and all the 
factors affecting the process of powder synthesis are discussed. 


carbide powders. rsella, 

oe ae (Italy)). Sep 1987. 10 p. (CONF-a700152— 
4). S (US Sales Only), PC A02. Order Number 
DESeIS3I9V JAW. 

From European Materials Research Society conference; 
Strasbourg, France (2 Jun 1987). 

The mechanism of silane, IR absorption and dissociation is 
discussed on the basis of the results of two on-line diagnostics: the 
spectral and time resolved measurement of fragment chemilumines- 
cence and the scattering of a visible laser beam from the formed 
particles. The role played by the silicon hydride radical in powder 
formation is investigated. The quality of silicon, silicon nitride, sili- 
con carbide and silicon oxynitride powders is checked by means of 
several off-line diagnostics. The possibility of controlling powder 
stoichiometry and doping from the gasphase reactant concentration 
is discussed. 


34370 (JAERI-M—87-134, pp 97-102) Radiation damage 
of insulators by electronic excitation. Itoh, Noriaki. (Nagoya 
Univ. eves). as “A Science). Sep 1987. NTIS ous 
Sales Only), PC 11/MF AOl. Order Number 
DE88780070/JAW. (CONF- 8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This paper outlines experimental studies carried out for the 
purpose of elucidating the contribution of electronic excitation to 
radiation damage in insulators. A result obtained indicates clearly 
that the relaxation of an exciton in the proximity of another exciton 
is different from the relaxation of an isolated free exciton. This can 
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be regarded as evidence for lattice relaxation under high density 
electronic excitation being different from that under low density 
electronic excitation. Another result gives strong evidence for exist- 
ence of self-trapped excitions in Al,Os. Comparing existing knowl- 
edge of self-trapping of excitons for oxides, it is noted that the exci- 
tons are not self-trapped in MgO but self-trapped in SiO. and 
AbLOs. The self-trapping is appeared to be related to the ionicity. It 
is also shown that the electronic excitation at the surfaces modifies 
the surface structure in GaP. No bulk damage by electronic excita- 
tion of Gap is known to be induced. Thus the process is entirely 
different from the damage production in the bulk. A few models 
have been presented so far but further experimental and theoretical 
investigation is needed to clarify the mechanism of this surface 
modification induced by dense electronic excitation at the surface. 
(Nogami, K.). 


34371 (JAERI-M—87-134, pp 123-129) Irradiation effect 
on ion conductivity of lithium oxide. Noda, Kenji; Ishii, Yo- 
shinobu; Watanabe, Hitoshi; Matsui, Hisayuki; Suzuki, Sato- 
shi; Horiki, Mikio. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Sep 1987. 
NTIS (US Sales Only), PC All/MF A0l1. Order Number 
DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Lithium oxide (LiO2) is a very attractive candidate of a solid 
tritium breeder material of D-T fusion reactors because of its high 
tritium breeding potential. In the present study, the ion conductivi- 
ty of a LiO, single crystal specimen irradiated with oxygen ions is 
measured and the correlation between the ion conductivity and the 
irradiation effects or correlation between diffusivities of tritium as 
well as lithium ions and the irradiation defects are discussed. The 
recovery behavior of ion conductivity after irradiation is investigat- 
ed by isochronal annealing experiments. Conductivities at each 
fluence and before irradiation increase with measurement time. This 
decrease is assumed to be due to desorption of water or OH™ ions 
near the surface of the specimen. The decrease due to irradiation is 
completely recovered at 520 - 570. This temperature range is simi- 
lar to that of the F* centers which are predominant irradiation de- 
fects in LiOz. The F* centers are immobile below their recovery 
temperature. Thus the decrease of ion conductivity (the decrease of 
diffusivity of lithium ion) can be attributed to the decrease of mo- 
bility of lithium ion vacancies due to retardation by the F* centers 
or the decrease of the number of mobile lithium ion vacancies due 
to trapping by the F* centers. (Nogami, K.). 


34372 eae Pp vp) Production of WOs optical 
thin film and evaluation of physical properties. Yoshimura, 
Kazunori; Fujii, Atsushi; Tanemura, Sakae. (Goverment In- 
dustrial Research Inst. Nagoya, —— Japan). Dec 1987. 
(In Japanese). NTIS (US Sales Only), PC A09. Order 
Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

The objective of this study is to develop an electrochromic 
element which is capable of making free control of engress and in- 
gress of light and heat. Reports are made about the production of 
the designed electrochromic thin film, its evaluation equipment, and 
the electronic band structure of the studied tungsten oxide (WOs). 
The growth evaluation equipment comprises a growth chamber and 
an analysis chamber, allowing in-situ evaluation of the produced 
films. An angular resolution type electron spectrometer was used to 
study the physical properties of the produced thin films more in 
detail, and the surface of the sample was found to be in the amor- 
phous state. The sample obtained showed a sufficient electrochro- 
mic characteristics. Measurement was performed to see how the 
electronic band structure changed. The color change of WOs film 
by electrochromic was caused by the production of HxWOs in the 
film by double injection of electron and H (proton). (8 figs, 5 refs) 
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34373 (KFK—4296) Influence of eutectic compositions on 
the sintering temperature of alumina-titania ceramics. Sta- 
menkovic, I.; Ondracek, G.; Voehringer, O. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Material- und Festkoerperforschung; Institut za Nuk- 
learne Nauke Boris Kidric, Belgrade (Yugoslavia); Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.); 
Karlsruhe Univ. (T.H.) (Germany, F.R.)). Jul 1987. 7p. Spe- 
cial print from CFI (Ceram Forum Int./Ber. DKG) (1987) 
Vol. 64(5) p. 154-156. 

The effect of sintering aids on the sintering temperature of 
two eutectic alumina-titania ceramics with different compositions is 
studied in comparison with their pure components. High purity alu- 
mina and titania powders are used to obtain starting temperatures 
of sintering with dilatometric and density measurements. Sintering 
of AlsOs-TiO:-pellets starts at 0.61 of eutectic temperatures in K, 
and their densification behaviour is improved compared to the pure 
components. 


34374 (KFK—4301) On the correlation between material 
structure and Young's modulus of porous oxide-cermets. Nau- 
mann, U. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet 
fuer Maschinenbau). Sep 1987. 314p. (In German). NTIS 
(US Sales Only), PC Ai4/MF A0Ol. Order Number 
DE88753220/JAW. 

A first part of the present report deals with the state of the 
art referring to the material group ‘oxide-cermets’. In a detailed lit- 
erature analyses oxide-cermets are discussed under the aspect of 
technology, structure, property and testing. Specific oxide-cermet 
problems and characteristics are exposed. First mathematical set 
ups of describing the correlation between material structure and 
Young’s modulus are explained. A second part of the report deals 
with the derivation of a new model describing the correlation be- 
tween material-structure and Young’s modulus. This derivation is 
based on the mean-value theorem and on the continuum principle. 
To value said model, tensile test rods were produced by powder 
technology using iron, gold, iron-glass and gold-glass powders. By 
pulling various tensile test rods with different porosities and differ- 
ent glass-contents and by using the ‘ultrasonic-method’ Young's 
moduli were measured. For calculating the Young’s moduli, test 
rods were analysed quantitative to get informations regarding the 
parameters concentration, form and orientation of the composites. 
In case of intact adhesion, low porosity and glass-content, model- 
calculated Young’s moduli - based on said parameters - differ only 
little from tensile-test-values. The mathematical derivation of the 
new model limits the validy of said model at maximum 52 vol-% of 
dispergent phases. (orig./IHOE). 


(LA-UR—88-1226) Preparation of oxide supercon- 
ductors. Peterson, D.E. (Los Alamos National Lab., NM 
1988. Contract W-7405-ENG-36. Sp. (CONF- 


From 10. annual ideas in science and electronics exposition; 
Albuquerque, NM, USA (10 May 1988). 

Preparation of bulk superconductors by cold pressing and 
sintering of metal oxides has been optimized in this study. A knowl- 
edge of phase behavior was used in developing a flux method for 
growing superconducting single crystals of yttrium and gadolinium 
based superconductors. Means of achieving single-phase, high-den- 
sity samples of (Rare Earth)-BazCusO; with optimal electronic 
properties are reviewed. 2 refs., 2 figs. 


34376 (LA-UR—88-1591) Preparation and characteriza- 
tion of isotopic oxygen-enriched yttrium barium copper oxide. 
Ott, K.C.; Smith, J.L. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 15p. (CONF- 
880431—3). NTIS, PC A03/MF A01;i; GPO Dep. Order 
Number DE88010939/JAW. 

From International conference on the first two years of 
high-{Tc} superconductivity; Tuscaloosa, AL, USA (11 Apr 1988). 

The preparation of labeled superconducting yttrium barium 
copper oxides from the labeled metal nitrates is described. The ma- 
terials were characterized by a variety of physical techniques, and 
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their superconducting properties were measured. Trends are seen in 
the structural parameters of the materials obtained by the nitrate 
route and also in isotopically enriched materials prepared via gas- 
phase exchange. These structural changes are accompanied by 
changes in superconducting properties. The ‘*O-enriched yttrium 
barium copper oxide prepared via the nitrate route has a T/sub c/ 
depressed by 33{degree}K to 59{degree}K, whereas a 70 sample 
has a T/sub c/ between the **O material and similarly prepared 
16O sample. 15 refs., 1 fig., 3 tabs. 


34377 (LBL—24934) The cluster variation method and 
the calculation of alloy phase diagrams. de Fontaine, D. 
(Lawrence Berkeley Lab., CA (USA)). Feb 1988. Contract 
AC03-76SF00098. 28p. (CONF-8706103—10). NTIS, PC 
A03/MF A0O1;1. Order Number DE88009846/JAW. 

From NATO advanced study institute on alloy phase stabili- 
ty; Crete, Greece (14 Jun 1987). 

The CVM, though it is a classical approximation, and thus 
frowned upon by the critical phenomena specialists, has proved 
itself to be extremely useful, particularly in the area of phase dia- 
gram calculations. The method is by no means foolproof, the 
choice of correct clusters still being more in the nature of an art 
than a science. Numerical convergence for large-cluster approxima- 
tions also can be a serious problem, particularly at low tempera- 
tures. Still, the improvement over the standard mean field (Bragg- 
Williams) methods are so considerable that it is becoming feasible 
to derive certain classes of phase diagrams from first principle. For 
that, of course, it will be necessary to calculate physical parameters, 
such as the EPI (V/sub r/), along with structural energies, by 
quantum mechanical methods. Much progress in this aspect of the 
problem is being realized currently. 55 refs., 5 figs., 3 tabs. 


34378 (LBL—24936) Thermodynamics of oxygen-vacancy 
ordering in YBa,Cu;O/sub z/. Berea, A.; Wille, L.T.; de 
Fontaine, D. (Lawrence Berkeley Lab., CA (USA)). Mar 
1988. Contract AC03-76SF00098. 4p. (CONF-880206—8; 
CONF-880206—). NTIS, PC A02/MF A0i;1. Order 
Number DE88009816/JAW. 

From International conference on high temperature super- 
conductors and materials and mechanisms of superconductivity; In- 
terlaken, Switzerland (29 Feb 1988). 

The ordering in the Cu-O basal plane of YBazCusO/sub z/ is 
investigated as a function of oxygen content and temperature. Sev- 
eral phase diagrams are calculated by means of the Cluster Varia- 
tion Method applied to asymmetric two-dimensional Ising models. 
The interaction parameters selected guarantee the stability of the 
orthorhombic structures near z = 7, and for certain choices, also 
include a double-cell phase around z = 6.5. O-Cu-O correlations 
are investigated as function of temperature and concentrations. Cal- 
culated orthorhombic to tetragonal transition temperatures and con- 
centrations for various oxygen partial pressures are in excellent 
agreement with recent experimental data. 15 refs., 4 figs. 


34379 (PB—88-141999/XAB) FElectrical-discharge ma- 
chining of ZrB2-based composite ceramics. Mannami, K.; 
Sakai, K.; Okumiya, M. (Asahi Glass Co. Ltd., Yokohama 
ae Research Lab.). 1987. 18p. (In Japanese). NTIS, PC 


Included in Reports of the Research Laboratory, Asahi 
Glass Co. Ltd., Vol. 37, No. 1, 43-61(1987). 

ZrBz ceramics has high melting point, high hardness, low 
electrical resistance and high corrosion resistance against molten 
metals and slag. Because of the low electrical resistance, electrical 
discharge machining is available for ZrB2-based composite ceram- 
ics. Electrical discharge machining (wire-type and ram-type) for 
ZrB,-based composite ceramics was studied. Cutting rate of ZrBe- 
based composite ceramics is 50 to 70% of conventional steel and 
1.5 to 2 times of cemented carbide. This is commercially available 
cutting rate. The machining mechanism is considered as follows: 
ZrB2 composite ceramics melts and shows brittle fracture by elec- 


trical discharging. This is confirmed by SEM and EPMA observa- 
tions. 
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pressure ig 
R.; Oguchi, Y. (Kawasaki Steel Canp. ks Tokyo (Japan)). 
1987. 6p. (In Japanese). NTIS, PC E04/MF A\ 

Included in Kawasaki Steel Giho, Vol. x No. 3, 60- 
65(1987). 

A new production method for high-purity ZrO. powder was 
developed. Non-stabilized ZrO. powder with high purity can be 
produced by heating a mixture of zircon (ZrO2-SiO2) and carbon 
powders under reduced pressure. Stabilized ZrO. powders with 
high purity can also be obtained by adding a stabilizer such as CaO 
or Y2Os to the zircon/carbon mixture. The generation of SiO(g) 
from a zircon/carbon mixture is greatly accelerated by heating 
under reduced pressure compared with under atmospheric pressure. 


34381 (SRD-R—399) Effect of the chemically invert fis- 
sion products on the chemistry of irradiated UO2. MacInnes, 
D.A.; Winter, P.W. Safety and Reliability Direc- 
torate, Culcheth). Jul 1987. 21p. Safety and- Reliability Di- 
rectorate, Wigshaw Lane, Culcheth, Warrington, WA3 
4NE. Price Pound 4.00. 

It is widely assumed that the fission gases and the volatile 
fission products play little or no role in influencing the chemical 
state of irradiated UOsub(2+x). We show this to be incorrect when 
even a small quantity of these fission products is retained within the 
fuel grains. Prior to intragranular release most of the gases and vo- 
latiles occupy neutral trivacancy sites in the host lattice. However, 
these complexes can bind oxygen to be converted into fission prod- 
uct atoms residing in cation vacancies or (cation + one anion) va- 
cancy complexes, and this results in reduction of the oxide. Here 
we analyse this behaviour and its effect on the oxygen potential and 
cation volume self diffusion coefficient. 


34382 (UCRL—95282) Chemical vapor deposition of 

TiO, thin films at room temperature. Wilder, J.; Thomas, I. 

(Lawrence Livermore National Lab., CA (USA)). 10 Feb 
1988. Contract W-7405-ENG-48. 8p. (CONF-8611154—3). 

oe PC A02/MF AO01;1. Order Number DE88008892/ 
A 

From Boulder damage symposium; Boulder, CO, USA (3 
Nov 1986). 

Titania coatings were prepared using a chemical vapor depo- 
sition (CVD) apparatus at room temperature. Coatings were depos- 
ited by the reaction of gaseous TiCl, and H2O at the substrate sur- 
face. High refractive indices were obtained with damage thresholds 
to 12.9 Jcm?, at 1.06 pm, 1 ns. 10 refs., 2 figs. 


34383 (UCRL—97327) Optical characterization of silica 
aerogel. Hrubesh, L.W.; Alviso, C.T. (Lawrence Livermore 
National Lab., CA (USA)). Mar 1988. Contract W-7405- 
ENG-48. 6p. (CONF-880408—13). NTIS, PC A02;3. Order 
Number DE88008916/JAW. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

Two optical methods are described for mapping the local 
variations of refractive index within monoliths of porous silica aero- 
gel. One is an interferometric measurement that produces {open 
quotes}iso-index{close quotes} fringes in a two-dimensional image; 
an orthogonal view gives the third dimension information. The 
other method uses the deflection of a He-Ne laser beam to map the 
gradient index within a sample. The quantification of the measure- 
ments is described and the accuracy of the results is discussed. 5 
figs. 


34384 (UCRL—97938) High Tc superconducting 
HoBao(Cu/sub 1-x/Fe/sub x/)3 O/sub 7-y/. Violet, C.E.; 
Hahn, P.A.; Mei, Zegun; Datta, T.; Almasan, C.; Estrada, J. 
(Lawrence ‘Livermore National Lab., CA (USA); Lawrence 
Berkeley Lab., CA (USA); South Carolina Univ., Columbia 
(USA)). 11 Feb 1988. Contract W-7405-ENG-48. 3p. 
(CONF-880408—15). NTIS, PC A02/MF A011; GPO Dep. 
Order Number DE88008909/JA W. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 
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The dc magnetization measurements (x = 0 or 0.05) show 
that the onset T/sub c/ is 90{degree}K for x = 0 (orthorhombic) 
and 48{degree}K for x = 0.05 (tetragonal). The Fe valence state is 
probably predominately Fe(III), from the °’Fe Moessbauer spectra. 
2 figs. (DLC) 


34385 (UCRL—98684) On the chemistry of superconduc- 
tivity. More, R.; Teller, E. (Lawrence Livermore National 
Lab., CA (USA)). Aug 1987. Contract W-7405-ENG-48. 
19p. (CONF-8708201—2; CONF-8708201—). NTIS, PC 
A03/MF AO1. Order Number DE88010714/JAW. 

From 7. session of the international seminars on nuclear war; 
Erice, Italy (19 Aug 1987). 

High-temperature superconductivity is observed in ceramics 
with complex crystal structures. In each case, perovskite-like layers 
(CuO2) are found next to cation-monoxide layers (LaO or CuO). 
We suggest that Bloch wave functions in these two layers are hy- 
bridized. The interaction of the bottom of an energy band in the 
monoxide layer with the top of the perovskite band gives to states 
with a low group velocity within these layers. Superconductivity is 
explained by the strong interaction of these electrons with loosely- 
bound oxygen ions which leads to pairing and ordering of the elec- 
trons. Experimental verification of this model may be obtained by 

ing the variation of the current due to the dependence of the 
group velocity on the location of oxygen ions. 


34386 Nickel aluminides and nickel-iron aluminides for 
use in oxidizing environments. Liu, C.T. (to Dept. of 
Energy, Washington, DC). US Patent 4,731,221. 15 Mar 
1988. Filed date 11 Oct 1985. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A nickel aluminide is described essentially of: a 
NisAl base; a sufficient concentration of a aon IVB element or 
mixtures thereof to increase high temperature strength; a sufficient 
concentration of boron to increase ductility; and a sufficient con- 
centration of chromium to increase ductility at elevated tempera- 
tures in oxidizing environments. 


34387 Formation of tungsten monocarbide from a molten 
tungstate-halide phase by gas Gomes, J.M.; Rad- 
datz, A.E.; Baglin, E.G. (to of the Interior, Wash- 
ington, DC). PG Patent RE. 32,612. 23 Feb 1988. Filed date 
24 Apr 1986. Patent and Trademark Office, Box 9, 
Washington, DC 250232. 

A process for preparation of tungsten monocarbide is de- 
scribed comprising: (a) providing a molten composition comprising 
an alkali metal halide and an oxygen compound of tungsten; (b) 
sparging the composition with a gas comprising a gaseous hydro- 
carbon which is selected from the group consisting of natural gas, 
methane, ethane, acetylene, propane, butane, mixtures thereof, and 
admixtures of these gases with Hz or CO, at a temperature of about 
900° to 1100°C for a sufficient time for the tungsten compound to 
be substantially converted to tungsten carbide; and (c) decanting 
the molten halide from the tungsten carbide product. 


34388 High temperature Raman studies of phase transi- 
tions in thin film dielectrics. Exarhos, G.J. (Pacific North- 
west Lab., Richland, WA 99352 (US)). pp 461-470 of - 
plied materials characterization. Katz, W.; Williams, P 
Pittsburgh, PA; Materials Research Society (1985). (CONF- 
850421—). Contract AC06-76RL01830. 

From 2. spring meeting of the Materials Research Society; 
San Francisco, —_ USA (15 Apr 1985). 

Rapid and unambiguous characterization of crystalline 
phases in submicron sputter deposited TiO: films on silica substrates 
can be inferred from measured Raman spectra. Pure anatase and 
rutile, mixed phase, and amorphous films to thicknesses of several 
hundred Angstroms and greater yield Raman spectra exhibiting 
little interference from the substrate when the appropriate compo- 
nent of the scattered light is analyzed. In situ Raman spectra were 
acquired as a function of temperature to 900°C using conventional 
radiant heating techniques and to temperatures near 2000°C using 
10.6 radiation from a CW CO; laser as a localized heating source. 
Pulsed Raman excitationgated detection techniques were used to 
minimize blackbody radiation interference at these high tempera- 
tures. Anatase and amorphous TiO; films transform irreversibly to 
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the rutile phase at temperatures below 900°C while rutile appears 
to be stable at much higher temperatures. Measurements performed 
on uncoated silica substrates at temperatures where the glass be- 
comes fluid suggest that the strongly crosslinked glass has partially 
transformed into a chain-like structure. 


Electron spectroscopic studies of substoichiometric 
pore carbide. Gruzalski, G.R.; Zehner, D.M.; Ownby, 
G.W. (Solid State Div., Oak Ridg e National Lab., Oak 
Ridge, TN 37831 (US)). pp 19-26 of Applied materials char- 
acterization. Katz, W.; W: P. Pittsburgh, PA; Materi- 
als Research Society (1985). (CONF-850421—). Contract 
AC05-840R21400. 

From 2. spring meeting of the Materials Research Society; 
San Francisco, CA, USA (15 Apr 1985). 

XPS was used to determine core-level binding energies and 
valence-band structure for TaC/sub x/ over the range 0.5 = x S 
1.0. As x decreased, the carbon-is binding energy (BE) changed 
very little, the carbon-2s BE shifted toward the Fermi level, the po- 
sition of the p-d valence-band peak shifted toward the Fermi level 
more, and the tantalum-4d and -4f BE’s shifted toward the Fermi 
level even more, about 0.16 eV for a change in x of 0.1. In addi- 
tion, the valence-band spectra exhibited structure between about 1 
and 2 eV BE, and this structure increased as x decreased. These 
observations are explicable in terms of charge transfer and the for- 
mation of occupied defect states associated with carbon vacancies. 
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REFER ALSO TO CITATION(S) 32420, 32712, 32809, 32810, 33232, 33235, 
33236, 33361, 33362, 33363, 33494, 33514, 33979, 34262, 34262, 34329, 34366, 
34370, 34379, 34465, 35307, 35323, 35330 


34390 (AD-A—186443/8/XAB) Investigation of micros- 
tructural factors that cause low fracture silicon 


(Virginia Univ., Charlottesville (USA). 
Science). Sep 1987. 106p. (UVA—525398/MS88/102). 
NTIS, PC A06/MF AO1. 

This investigation deals with factors influencing the fracture 
toughness in silicon carbide whisker/aluminum alloy composites. 
There is an enormous amount of variables which can, independent- 
ly or in combination, yield different properties in these materials. 
Chemical composition, manufacturing techniques and processing, 
along with the material’s history, must all be considered for a com- 
plete understanding of the material's behavior. The approach em- 
ployed here is to evaluate strength parameters in order to gauge the 
effectiveness of one variable, individually altered, while all other 
variables remain constant. For example, ultimate tensile strength 
was one parameter measured before and after a certain heat treat- 
ment. Any observed changes in strength were then investigated on 
a microstructural level, using electron microscopy and x-ray tech- 
niques. Ideally, an explanation for the phenomenon can be found 
and a model proposed to explain or predict the behavior. 


34391 (AD-A—186445/3/XAB) Synthesis and character- 
ization of some rare earth arsenides. Technical report. 
Schurr, J.N. (Aerospace Corp., El Segundo, CA (USA). 
Materials Sciences Lab.). 10 Sep 1987. 82p. (TR— 
0086(6935-07)-1). NTIS, PC A05/MF A011. 

Solid solutions of a new material, holmium niobium arsenide, 
were synthesized, and the binary arsenides NdAs and HoAs were 
prepared. Chemical analyses showed that both were arsenic-defi- 
cient. Lattice parameters were determined for NdAs and HoAs. It 
was established that a range of arsenic solubility exists in the binary 
arsenides where no change in lattice parameter is observed. High- 
temperature thermal analyses were conducted on all arsenides. 
NdAs and HoAs exhibited arenic volatilization upon heating. 
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34392 (AERE-R—12298) Effects of radiation on cement 
matrix wasteforms. McHugh, G.; Sambell, R.A.J.; = Soe 
W.E.; Mattingley, N.J. (UKAEA Harwell Lab. 
Development Div.; Department of the Environment, 
London (UK)). Oct 1987. 24p. (DOE-RW—%86. 123). H.M. 
Stationery Office, London, price Pound 4.00. 

The effects of y-irradiation have been investigated on a 
range of cement encapsulated intermediate level wastes. The major- 
ity of the wasteforms do not degrade mechanically as a result of 
irradiation. The exception was a wasteform containing borates, 
which disintegrated at doses in excess of 6 MGy. Gas evolutionab- 
sorption during irradiation has been characterised. In most cases 
hydrogen is Senaieas (G(He) approx. 0.05) and oxygen absorbed. Ni- 
trate-bearing wastes show reduced hydrogen evolution and a tend- 
ency to oxygen evolution. The effects of radiation on the leaching 
of a number of radionuclides from the wasteforms have been inves- 
tigated. Some effects were observed. Discussion of the results is 
provided within the limits of existing information. 


34393 (BNL—40977) Evaluating risks associated with the 
use of silane. Moskowitz, P.D.; Fthenakis, V.M.; Young- 
blood, R.W.; Mendez, S.R. (Brookhaven National Lab., 
Upton, NY (USA); ARCO Solar, Inc., Camarillo, CA 
SA)). 16 Oct 1987. Contract AC02-76CH00016. 25p. 
(CONF-8710301—1). NTIS, PC A03/MF A0l;1. Order 
Number DE88004997/JAW. 
From Hazard assessment and control technology in semicon- 
ductor manufacturing meeting; Cincinnati, OH, USA (21 Oct 1987). 
Silane (SiH), a major feedstock gas used in the manufacture 
of semiconductor devices and photovoltaic cells, can present haz- 
ards to life and property due to its pyrophoric and potentially ex- 
plosive characteristics. Consequently, systems for storing, distribut- 
ing, using and disposing of SiH, and related by-products must be 
carefully designed and evaluated to ensure that life and property 
are protected. In response to this need, this report analyzes hazards 
associated with SiH,-initiated explosions. Component and system 
failures in a hypothetical photovoltaic cell manufacturing facility 
which could lead to a SiH,-initiated fire or explosion are identified 
through Hazard and Operability and Fault Tree Analyses. Some 
design modifications implemented to respond to these failures are 
presented and recommendations for handling SiH, in a safe manner 
are given. Early implementation of these systematic evaluations 
should improve the overall safety of the facility by formalizing the 
quality assurance activities of the design engineering efforts, synthe- 
sizing the thinking of the design engineering and safety teams, and 
placing success and failure mode thinking on equal footings. 10 
refs., 5 figs., 6 tabs. 


34394 (CONF-870903—Vol.1-Absts., pp 2.3.04) Compar- 
ison between chemically coloured austenitic and ferritic type 
stainless steels. Papini, M.; Klueppel, R.P. (Aix-Marseille-2 
Univ., 13 - Marseille (France). Centre de Saint Jerome). 
1987. NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34395 (CONF-870903—Vol.1-Absts., pp Fag! Spectral 
characterization of some heat transfer fluids for hydrid solar 
energy conversion. Chendo, M.A.C.; Osborn, D.E.; Jacob- 
son, M.R. (Lagos Univ. (Nigeria). Physics ics Dept.; Arizona 
Univ., Tucson (USA)). 1987. NTIS (US Sales Only), PC 
A23. Order Number DE88770209/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34396 (CONF-870903—Vol.2-Absts., pp 8.2.15) Prelimi- 
nary determination of the thermal conductivity asa 
chine quiets Ghia lends af tak ele sad clos ae 
materials using the thermal probe method. Rolle, K.C.; 
Wetzel, R.A. (Wisconsin Univ., Platteville (USA)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34397 (CONF-870903—Vol.2-Absts., pp 8.2.16) Effect 
of finite thermal conductivity on the storage proper- 
ties of some components. Sodha, M.S.; Ae no 
R.L.; Verma, R.; Bansal, N.K. (Indian Inst. of Tech., New 
Delhi). 1987. NTIS (US Sales Only), PC A99. ‘Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34398 (CONF-880645—1) Studies of molecular sieve ca- 
_ by diffuse reflectance Sena aroni, 
V.A Martin, K.A. Johnson, S.A. ( Senne Tacens Lath, 
IL (USA)). 1988. Contract W3il0 Et -38. 14p. 

From Symposium on perspectives in einai sieve sci- 
ences; Toronto, Canada (5 Jun 1988). 

Diffuse reflectance infrared Fourier transform spectroscopy 
is being used to investigate the interaction of hydrocarbons with 
catalytically active zeolites, such as H-ZSM-5. The experiments are 
carried out in a controlled environment (temperature, gas composi- 
tion) diffuse reflectance cell. The reactivity of alcohols, light ole- 
fins, and ethers on ZSM-5- and offretite-type zeolites has been 
probed by observing the changes in intensity of the framework O-H 
stretching vibrations as a function of the type of reactant, tempera- 
tue, and product mix (determined by gas chromatography/mass 
spectrometry). C-H stretching vibrations of organic fragments re- 
tained in the zeolite channels and pores are also observed in these 
experiments, and they too are correlated with reactant, tempera- 
ture, and product mix. 18 refs., 5 figs. 


34399 (CONF-8804114—3) Formation and characteriza- 
tion of inorganic membranes from zeolite-silica microcompo- 
sites. Bein, T.; Brown, K.; Enzel, P.; Brinker, C.J. (New 
Mexico Univ., Albuquerque (USA). Dept. of Chemistry; 
Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 7p. NTIS, PC A02/MF A01;1. 
Order Number DE88009697/JAW. 

From Better ceramics through chemistry III; Reno, NV, 
USA 6 fae 1988). 

mall crystals of zeolites (500 to 1000 nm) with two- and 

aisdgamedees channel systems (faujasite and ZSM-5 structures) 
were embedded in amorphous thin films derived from tetraethy- 
lorthosilicate hydrolyzed in alcoholic solution. Scanning electron 
microscopy studies show that the zeolites can be quite evenly dis- 
persed in the membrane, resulting in single layers of zeolite crystals 
reaching out of the amorphous matrix. In situ FT-IR studies with a 
series of probe molecules revealed that in most membranes the zeo- 
lites were 100% accessible from the gas phase. The membranes ex- 
cluded molecules which are larger than the pore openings of the 
zeolite embedded in the composite. 22 refs., 2 figs., 2 tabs. 


34400 aa ae Continuous damage me- 
chanics: Phase 1. (Illinois Univ., Chicago (USA)). 1987. 
Contract FG02-88ER 13872. 4p. 

During the Phase I the focus was initially placed on the de- 
velopment of a rational phenomenological continuum damage me- 
chanics (CDM) theory bsed on the salient trends of its macro-re- 
sponse. The existing CDM models were scrutinized different model 
was formulated as a phenomenologically more appropriate alterna- 
tive rigorously based on the basis of the principles of thermody- 
namics with internal variables. The proposed analytical model was 
successfully applied to predict the tensile and splitting modes of 
rock and concrete fracture, creep rupture of metals, time independ- 
ent fracturing of embrittled metals and even microfracturing of the 
long, cortical bones of haversian type. The applications or the pro- 
posed phenomenological model demonstrated its simplicity, versa- 
tility and accuracy in a variety of problems, for a wide range of 
materials under different circumstances. 16 refs. 


34401 (DP-MS—87-158) Prediction of glass durability as 
a function of environmental conditions. Jantzen, C.M. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Plant). 1988. Contract AC09-76SR00001. 19p. 
(CONF-8804134—1; CONF-8804134—). NTIS, PC A03/ 
MF A0O1;1. Order Number DE88010529/JAW. 
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From Symposium on materials stability and environmental 
dnqrediotions Ra Reno, NV, USA (5 Apr 1988 
thermodynami aoe of fins aprability i is applied to nat- 
ural, iia and lated waste glasses. The durabilities of over 150 
different natural and man-made glasses, including actual ancient 
Roman and Islamic glasses (Jalame ca. 350 AD, Nishapur 10-11th 
century AD and Gorgon 9-11th century AD), are compared. Glass 
durability is a function of the thermodynamic hydration free 
energy, AG/sub hyd/, which can be calculated from glass composi- 
tion and solution pH. The durability of the most durable nuclear 
waste glasses examined was {approximately}10® years. The least 
durable waste glass formulations were comparable in durability to 
the most durable simulated medieval window glasses of {approxi- 
mately}10* years. In this manner, the durability of nuclear waste 
glasses has been interpolated to be {approximately}10® years and no 
less than 10° years. Hydration thermodynamics have been shown to 
be applicable to the dissolution of glass in various natural environ- 
ments. Groundwater-glass interactions relative to geologic disposal 
of nuclear waste, hydration rind dating of obsidians, andor other ar- 
cheological studies can be modeled, e.g., the relative durabilities of 
six simulated medieval window glasses have been correctly predict- 
ed for both laboratory (one month) and burial (5 years) experi- 
ments. Effects of solution pH on glass dissolution has been deter- 
mined experimentally for the 150 different glasses and can be pre- 
dicted theoretically by hydration thermodynamics. The effects of 
solution redox on dissolution of glass matrix elements such as SI 
and B have shown to be minimal. The combined effects of solution 
pH and Eh have been described and unified by construction of 
thermodynamically calculated Pourbaix (pH-Eh) diagrams for glass 
dissolution. The Pourbaix diagrams have been quantified to describe 
glass dissolution as a function of environmental conditions by use of 
the data derived from hydration thermodynamics. 56 refs., 7 figs. 


34402 (DP-MS—88-13) The role of test parameters on 
the kinetics and thermodynamics of glass leaching. Jantzen, 
C.M. (Savannah River Lab., Aiken, SC (USA)). 1988. Con- 
tract AC09-76SR00001. 38p. (CONF-880504—1). NTIS, PC 
A03;3. Order Number DE88009265/JAW. 

From 90. annual meeting of American Ceramic Society; Cin- 
cinnati, OH, USA (1 May 1988). 

The relative durabilities of nuclear waste, natural, and an- 
cient glasses have been assessed by standard laboratory leach tests. 
Different test conditions result in different glass surface areas (SA), 
leachant volumes (V), and test durations (t). Leachate concentra- 
tions are known to be a parabolic function of the kinetic test pa- 
rameter SAV{center—dot}t. Based on durability experiments of 
glass monoliths at low (SAV){center—dot} glass durability has 
been shown to be a logarithmic function of the thermodynamic hy- 
dration free energy, AG/sub hyd/. The thermodynamic hydration 
free energy, AG/sub hyd/, can be calculated from glass composi- 
tion and solution pH. In the repository environment high effective 
glass surface areas to solution volume ratios may occur as a result 
of slow groundwater flow rates. The application of hydration ther- 
modynamics to crushed glass, high (SAV){center—dot}t, durability 
tests has been demonstrated. The relative contributions of the kinet- 
ic test parameters, (SAV){center<dot}t, and the thermodynamic 
parameter, AG/sub hyd/, have been shown to define a plane in 
AG/sub hyd/-concentration-(SAV){center—dot}t space. At con- 
stant test conditions, e.g. constant (SAV{center—dot}t, the inter- 
section with this surface indicates that all {delta G}/sub hyd/-con- 
centration plots should have similar slopes and predict the same rel- 
ative durabilities for various glasses as a function of glass composi- 
tion. Using this approach, the durability of nuclear waste glasses 
has been interpolated to be — 10® years and no less than 10° years. 
28 refs., 24 figs. 


34403 (JAERI-M—87-134, pp 194-198) Heavy ion mi- 
crofilter of polyvinylidene fluoride. Komaki, Yoshihide; 
Ohtsu, Hitoshi; Morishita, Norio; Hayakawa, Naohiro. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Sep 1987. NTIS (US Sales Only), 
PC Al11/MF AOl. Order Number DE88780070/JAW. 
(CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

The purpose of this investigation is to examine the effect of 
incident energies of **Cl** (150 MeV) and “Cu! (180 MeV) ions 
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on the enlargement of diameters of holes in the PVDF film. The 
etching for 9.4 ym thick PVDF film irradiated with the Cl, Ni and 
In ions reveals the perforated holes. This shows that PVDF is a 
rather insensitive polymer as heavy ion track detector in compari- 
son with polycarbonare and cellulose esters. The enlargement of 
the perforated holes can be explained based on observations made, 
which indicate that the effective hole diameter begins to enlarge 
proportionally with the time after a constant period of etching. 
During the period, no holes are detected. The period means the 
time that the etchant attacks deeper along the tragectories of heavy 
ions from both surfaces of the film and connects at the center of 
the film. It is revealed from observations that the surface diameters 
of the holes do not change considerably with the incident energies, 
but the effective hole diameters increase at the lower energy. The 
difference between the effective hole diameter and the surface di- 
ameter is also investigated. The taper angles of each perforated 
hole is shown to be almost as small as one degree, which means 
that the shape of holes is almost cylindrical. (Nogami, K.). 


34404 (JAERI-M—87-185) Optical emission behavior 
Cia Ulan Almaer Uadatiene maneanarene Shuni- 
chi; Udagawa, Akira; Hagiwara, Miyuki. (Japan Atomic 
Energy Research Inst., Tokyo). Nov 1987. Mp. | (in Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88752629/JAW. 

To make clear a mechanism of radiation resistance of epoxy 
resin systems, a role of energy trapping site induced in bisphenol A 
type epoxy resins cured with 4 kinds of aromatic amines (PHI/sub 
N/) was studied in comparison with the case of aliphatic amine 
curing system through a measurement of optical emission. In the 
system of the epoxy resin cured with DETA, the optical emission 
from an excited state of bisphenol A unit of epoxy resin and a 
charge transfer complex was observed. On the other hand, the opti- 
cal emission from PHI/sub N/ was observed in the aromatic amine 
curing system. Their excitation spectrum consists of peaks of ab- 
sorption spectrum of BA and those of PHI/sub N/, showing that 
the excited state of PHI/sub N/ is formed through the excitation of 
both BA and PHI/sub N/. Therefore, the excited energy of BA 
transfers to the excited state of PHI/sub N/. Emission intensity of 
PHI/sub N/ band was 20 ~ 100 times as large as that of BA. 
These results indicate that the radiation energy is effectively re- 
leased as an optical emission from excited state of PHI/sub N/ in 
the epoxy resin when cured with aromatic amine. It can be con- 
cluded from the above results that aromatic amine hardeners con- 
tribute to enhancement of the radiation resistance of epoxy resin by 
acting as an energy transfer agent. 


34405 (JAERI-M—87-197) Effects of electron beam irra- 
diation on mechanical properties at low and high temperature 
of fiber reinforced composites using PEEK as matrix materi- 
al. Sasuga, Tsuneo; Seguchi, Tadao; Sakai, Hideo; Odajima, 
Toshikazu; Nakakura, Toshiyuki: Masutani, Masahiro. 
(Japan Atomic Energy Research Inst., aa he Nov 1987. 
22p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88753134/JAW. 

Carbon fiber reinforced composite (PEEK-CF) using polyar- 
ditions -ketone (PEEK) as a matrix material was prepared and 
the electron beam radiation effects on the mechanical properties at 
low and high temperature and the effects of annealing after irradia- 
tion were studied. Cooling down to 77 K, the flexural strength of 
PEEK-CF increased to about 20 % than that at room temperature. 
The data of flexural strength for the irradiated specimens showed 
some scattering, but the strength and modulus at 77 K were 
changed scarcely up to 120 MGy. The flexural strength and modu- 
lus in the unirradiated decreased with increasing of meas- 
urement temperature, and the strength at 140 deg C, which is the 
just below temperature of the glass transition of PEEK, was to 70 
% of the value at room temperature. For the irradiated specimens, 
the strength and modulus increased with dose and the values at 140 
deg C for the specimen irradiated with 120 MGy were nearly the 
same with the unirradiated specimen measured at room tempera- 
ture. The improvement of mechanical properties at high tempera- 
ture by irradiation was supported by a viscoelastic measurement in 
which the glass transition shifted to the higher temperature by the 
radiation-induced . A glass fiber reinforced PEEK com- 
posite (PEEK-GF) was prepared and its irradiation effects by elec- 
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tron beam was studied. Unirradiated PEEK-GF showed the same 
performance with that for GFRP of epoxide resin as matrix materi- 
al, but by irradiation the flexual strength and modulus decreased 
with dose. It was revealed that this composite was destroyed by de- 
lamination because inter laminar shear strength (ILSS) 

with dose and analysis of the profile of S-S curve showed typical 
delamination. Fractoglaphy by electron microscopy supported the 
delamination which is caused by the lowering of adhesion on inter- 
face between the fiber and matrix with increase of dose. 


34406 (LA—11304-C) Proceedings of the JOWOG-28-A: 
Organic coatings, October 6-8, 1987. Liepins, R. (comp.). 
(Los Alamos National Lab., NM (USA)). May 1988. Con- 
tract W-7405-ENG-36. 384p. (CONF-8710302—). NTIS, 
A17;3. Order Number DE88010660/JAW. 

From JOWOG 28A; Los Alamos, NM, USA (6 Oct 1987). 

The first meeting of JOWOG 28-A was held in Los Alamos 
on October 6-8, 1987. The meeting sessions were held under the 
three main themes: parylene coatings; special purpose coatings; and 
coatings for metal substrates, with a total of 24 papers. The unclas- 
sified papers presented by the UK and US participants are included, 
along with the unclassified abstracts only of the classified papers. 
The unclassified papers are processed separately for the data base. 


34407 re Parylene coated microspheres: 
Operational parameters and round robin results. Williams, 
J.M.; Foreman, L.R. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. 22p. (CONF- 
8710302—1-Vugraphs). NTIS, PC A03/MF AOI; 1. Order 
Number DE88007889/JAW. 

From JOWOG 28A; Los Alamos, NM, USA (6 Oct 1987). 

Achieving less than 0.1 micrometer defect and close thick- 
ness tolerances with parylene coatings has proven a challenge. Los 
Alamos has investigated how some parameters of coater design and 
operation affect coating quality. Numerous coater configurations 
(home-built and commercial) are being used at our Laboratory and 
elsewhere. In an effort to evaluate the ability of these. various types 
of units to meet desired tolerances, we ran a round robin evaluation 
involving six coating operations (US and UK). Each participant re- 
ceived an identical and precharacterized set of targets. Results of 
both the round robin and coater design/operation evaluation are 
presented. 


34408 (LA-UR—88-1094) Damage to fused silica win- 
dows while under simultaneous exposure to flowing solvents 
and laser radiation and 308mm. Mauro, B.R.; Foltyn, S.R.; 
Sanders, V.E. (Los Alamos National Lab., NM (USA)). 
1987. Contract W-7405-ENG-36. 6p. (CONF-8710165—14). 
NTIS, PC A02;3. Order Number DE88009146/JAW. 

From Boulder damage symposium; Boulder, CO, USA (26 
Oct 1987). 

is paper reports the results of a study to determine the de- 

grading effects of flowing dye solvents on the laser damage thresh- 
old of fused-silica windows at 308nm. Thresholds were measured at 
the SiO.solvent interface in a test cell. Bare SiO. tested in air at 
308nm (20ns) typically exhibits a threshold ranging from 4 to 10 
Jcm* with the solvent cyclohexane in contact, a threshold as low 
as 0.3 Jcm* was measured. The damage data indicate that window 
lifetime (number of shots) is dependent of fluence at higher levels, 
and asymptotically approaches infinity at levels near threshold. Di- 
electric coatings were tested as possible damage-resistent barriers 
between the solvent and SiO; the results show some improvement 
in damage threshold. When cyclohexane is replaced with the sol- 
vent dioxane, thresholds measured for SiO. windows are within the 
range cited above for thresholds measured in air. 


34409 (LA-UR—88-1185) Accelerated aging of cellulose 
by laser irradiation. Jackson, J.P.; long Ww a a 
aad Sega, R.M.; Windish, D.; 

E.A. "(Kaman Sciences Corp., Colorado aedias & SA); 
Oriel Corp., Stratford, CT (USA); Los Alamos National 
Lab., NM (USA); Air Force Academy, CO (USA). Frank 
J. Seiler Research Lab.; Northrop Research and Technolo- 
gy Center, Palos Verdes Pi CA (USA)). 1988. Con- 


tract W-7405-ENG-36. 6p. (CONF-880408—17). NTIS, PC 
A02/MF A01;1. Order Number DE88009142/JAW. 
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From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

We describe a new technique for studying thermally-induced 
chemical transformations in cellulose developed for the Shroud of 
Turin. The apparatus consists of a carbon dioxide laser for heating, 
an infrared thermometer, and an optical reflectance spectrometer 
for tracking the progressive discoloration of the sample. To illus- 
trate the technique, we present measurements from a single piece of 
sample linen along five isotherms in the range 200-290{degree}C. 
The results are explained in terms of first-order chemical rate 
theory and a four-step model. From the measurements we derive 
the activation energies, Arrhenius constants, and reflectivities of the 
chromophoric states. 4 refs., 2 figs., 1 tab. 


34410 (LA-UR—88-1458) Stress-related phenomena in 
transient radiation-induced absorption in optical fibers, 
Looney, L.D.; Lyons, P.B.; Kelly, R.E. (Los Alamos Na- 
or Lab., NM (USA)). 1988. Contract W-7405-ENG-36, 
Ati (CONF-8805121—1; CONF-8805121—). NTIS, PC 
— A01;1; GPO Dep. Order Number DE88010956/ 


amen OPTO '88; Paris, France (17 May 1988). 

The optical properties of materials can be modified by expo- 
sure to radiation and research to investigate these radiation-induced 
phenomena has intensified over the last several decades. The 
advent of optical fiber technology and the many applications of op- 
tical fiber for information transmission have sharply increased the 
interest in these investigations. Optical fibers present a long optical 
transmission path and that path may traverse different adverse envi- 
ronments, including radiation areas. The long tranmission path pro- 
vides increased potential for interactions between the optical infor- 
mation signal and the optical medium. 10 refs., 10 figs. 


34411 (OH/RD—87/255/K) Laser Raman spectroscopy 
as a probe of surface structures. Mannik, L. (Ontario Hydro 
Research Div., Toronto (Canada)). 9 Nov 1987. 10p. (MI- 
CROLOG— 88.0172). Bsr ay Hydro Research Division, 
Editorial Section, 800 ne Ave., Toronto, Ont., Canada 
M8Z 5S4; $10.00 C CANMET, , Energy, 
Mines and Resources ain! 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1; $10 CAN. 

Laser Raman spectroscopy is an optical scattering technique 
which is useful in identifying the molecular structure of solid sur- 
faces. This study has focused on two specific materials, the recently 
discovered ceramic high temperature superconductors and the sur- 
face oxide on the Zr-2.5% Nb alloy used for CANDU pressure 
tubes. In each case, Raman spectra obtained with an argon ion laser 
and a single grating monochromator yielded information on the 
phases present in the samples. This diagnostic technique has the po- 
tential for being extended in the near term to in-situ pressure tube 
corrosion studies in the laboratory and in the longer term to on line 
measurements in a variety of applications including the monitoring 
of corrosion in heat exchangers and of hydride formation in pres- 
sure tubes. 10 refs., 3 figs., 1 tab. 


34412 (ORNL—6435) Initial development of high-temper- 
ature titanium silicide alloys. Liu, C.T.; Lee, E.H.; Henson, 
T.J. (Oak Ridge National Lab., TN (USA)). Jan 1988. Con- 
tract AC05-840R21400. 3lp. NTIS, PC A03/MF AOI; 
GPO Dep. Order Number DE88007860/JAW. 

Mechanical and metallurgical properties of TisSis and its 
alloys were studied for the purpose of developing high-temperature 
silicides for structural use. Titanium silicides are extremely hard 
and brittle. Microcracks that formed transgranularly were observed 
in the silicide and its alloys, indicating a poor cleavage strength for 
TisSis. Microalloying with boron and carbon gave no apparent ben- 
eficial effect. The tendency for cracking can be reduced by lower- 
ing the silicon content or by alloying with 2 to 4% Cr and 4% Zr. 
In particular, almost no cracks were observed in the alloy Ti-33Si- 
4Zr-4Cr (at. %). Titanium silicide has a hardness of 980 dph. The 
hardness shows a slight increase with zirconium additions and a de- 
crease with chromium additions. Tensile tests indicate that the sili- 
cide and its alloys are brittle even at 1000{degree}C. All alloys 
fractured with a strength less than 100 MPa. Among the silicides 
tested, the alloys containing 4 to 8% Cr have better fracture 
strength. The fracture mode of the silicide alloys is mainly trans- 
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granular with a cleavage appearance. 

a parabolic oxidation rate at 800{degree}C, wi 
a ee 10 
figs., 5 


34413 (PB—88-141981/XAB) Mechanical Le gr “ 
the SiC whisker-reinforced glass-ceramic composites. Saka 
moto, O.; Ito, S. (Asahi Glass Co. Ltd., Yokohama (J: 
Research Lab.). 1987. 12p. (In Japanese). NTIS, PC A 
Included in Reports of the Research Laboratory, Asahi 
Glass Co. Ltd., Vol. 37, No. 1, 1-13(1987). _ 
SiC whisker-reinforced composites were pre- 
pared by mixing the whisker with the powder of glass in the com- 
position of 25 MgO-21 AlsOs-54 SiO.(wt%) and heating the mix- 
ture in Ar atmosphere under uniaxial stress (hot-pressing). The glass 


with increasing SiC whisker content at above 30 wt%. 


34414 (PB—88-151055/XAB) Effect of strain rate on the 
strength and ductility of SiC/2124 Al composite. Harding, J.; 
Taya, M.; Derby, B.; Pickard, S. (Oxford Univ. (UK). 

of Engineering Science). 1986. 72p. (OQUEL—1692/87). 
rer E06/MF E06. 


alloy 
volume fractions of 15% and 25%. Tests are performed at room 
and strain rates from quasi-static (10-3 /s) to impact 
(1000/s). At the impact rate of strain a split Hopkinson 
apparatus is used, in the modified form recently developed for the 
tensile impact testing of continuous-fibre reinforced composites 
with polymeric matrices. 


34415 (PB—88-857693/XAB) Asbestos substitutes. Janu- 


February 1988. (National hnical Information 
oe gfield, VA (USA)). Feb 1988. 92p. NTIS PC NO1/ 

Supersedes PB—87-855268. 

This bibliography contains citations concerning materials 
used to replace asbestos. Aramid fibers, mineral fillers for plastics, 
phenolic resins, polyester, woven glass cloth, teflon-coated fibers, 
liquid silicone rubber, acrylic fibers, latex rubber, and flame-retard- 
ant paper are considered. These materials are evaluated in in gaskets, 
seals, cement, as brake and clutch linings, packing materials, and 
other places where asbestos is used. (This updated bibliography 
contains 193 citations, 24 of which are new entries to the previous 
edition.) 


34416 oF ae Mercury cadmium tellur- 
ides (HgCdTe): fabrication, properties, and applications. Janu- 
ary 1971-February 1988 (citations from the NTIS data base). 
Report for January 1971-February 1988. (National Technical 
Information Service, S VA (USA)). Feb 1988. 
98p. NTIS PC NO1/MF NO1. 

This bibliography contains citations concerning 
methods, letra and optical properties, and wplcatos forme 
cury cadmium tellurides (HgCdTe). Topics include liquid-phase 
and molecular-beam epitaxial growth of HgCdTe, optical and elec- 
trical characterizations of various epitaxial HgCdTe films and 
and ef- 


fabrication 


voltaic detectors are presented. (Contains 187 citations fully in- 
dexed and including a title list.) 


34417 (SAND—87-2673C) Characterization of the sur- 
face area and porosity of sol-gel films using saw devices. 
Frye, G.C.; Ricco, A.J.; Martin, S.J.; Brinker, C.J. (Sandia 
National Labs., Albug NM (USA)). 1988. Contract 
AC04-76DP00789. ilp. (CONF-880408—1). NTIS, PC 
A03/MF AO01. Order Number DE88008794/JAW. 
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From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

A novel technique for accurately obtaining nitrogen adsorp- 
tion isotherms on thin porous films has been developed. These 
isotherms are useful for characterizing the surface area and pore 
size distribution of porous samples. The sensitivity to adsorbed ni- 
trogen is increased by several orders of magnitude over conven- 
tional techniques by forming the test film on the substrate of a sur- 
face acoustic wave (SAW) device. This device functions as a mi- 
crobalance able to detect less than 100 pg of adsorbed nitrogen per 
cm? of film. Surface areas and pore size distributions were calculat- 
ed from adsorption isotherms obtained with this technique on sili- 
cate sol-gel films. The results are compared to those for bulk sam- 
ples prepared from similar sol-gel solutions. 18 refs., 5 figs., 1 tab.) 


34418 (SAND—88-0874C) Photolithography of polytetra- 
Oe ein gateocettime* Atami eth Martinez, 
R.J. (Sandia National Labs., Albuquerque, NM (USA)). 
1988. Contract AC04-76DP00789. 6p. (CONF-880408—12). 
ae PC A02/MF AOl. Order Number DE88008796/ 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4, r oe 1988). 

Irradiation of polytetrafluoroethylene (PTFE) with Mg(Ka) 
x-rays is shown to protect the surface against the chemical etching 
steps used to prepare PTFE for adhesion. Pre-irradiated etched 
samples of PTFE have adhesion strengths using epoxies of less than 
3% of that for non-irradiated etched samples. The major portion of 
this decrease ins adhesion occurs for x-rays exposures of 
less than 10 min ({approximately}4.8 x 10° mrads) and failure in 
every case occurs in PTFE and not in the bonded transiton region. 
XPS measurements (20 A sampling depth) show little difference in 
F content between irradiated and non-irradiated samples, but ther- 
mal desorption shows increasing fluorocarbon desorption with irra- 
diation time. These results are consistent with the known radiation 
chemistry of PTFE. Irradiation produced free radicals lead to 
branching andor cross-linking, and a surface rich in low molecular 
weight fluorocarbons. The more rigid cross-linked surface is resist- 
ant to deep (10,000 A) chemical attack and the bond formed is with 
a surface rich in short chain fluorocarbons. Both a thin boundary 
region and bonding to short chain species is expected to lead to 
weak adhesive bonding. Electron irradiation results are obtained 
which are comparable to the x-ray irradiation results. With elec- 
trons one has the capability of rastering the electron beam and 
drawing low adhesion strength patterns with resolution limited by 
the beam diameter. 5 figs., 8 refs. 


34419 (SAND—88-1212C) Growth and structure of pyro- 
genic silica. Schaefer, D.W.; Hurd, A.J.; Christen, D.K.; 
Spooner, S.; Lin, J.S. (Sandia National Labs., Albuquerque, 
NM (USA); Oak Ridge National Lab., TN * USA). 1988. 
Contract AC04-76DP00789. 6p. (CONF-880408—23; 
CONF-880408—). NTIS, PC A02/MF AO0l;1. Order 
Number DE88010521/JAW. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4. (4 Apr 1988). 

Fractal analysis is used to interpret small-angle x-ray and 
neutron data on commercial fumed silica powders. 
Rough primary particles are found in high surface area powders. A 
model based on ballistic polymerization, sintering, and diffusion-lim- 
ited aggregation is proposed to explain the observed powder struc- 
ture. 13 refs., 6 figs. 


34420 (UCRL—95283-Rev.1) Optical damage in 
polymers by millisecond light pulses. Wolfe, C.R.; Campbell, 
J.H.; Lyon, R.E.; Pitts, J.H.; Powell, H.T. "(Lawrence 
Livermore National Lab., CA (USA)). 12 Oct 1987. Con- 
tract W-7405-ENG-48. . (CONF-8710165—12-Rev. 1). 
NTIS, PC A03/MF A01;1. Order Number DE88008675/ 
JAW. 


From Boulder damage symposium; Boulder, CO, USA (26 


Oct 1987). 

We have studied optical damage in epoxy-based polymers 
used to attach absorbing cladding onto the edge of laser disks of 
the Nova laser. Damage was produced by exposing the polymers to 
a 20-4- Jcm? fluence of broad band Xe-flashlamp light having a pul- 
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selength of approximately 0.5 ms. This simulates the pump environ- 
ment of Nd:glass laser amplifiers. The predominant damage mecha- 
nisms appear to be pyrolysis, associated with absorbing inclusions 
and photolysis, associated with intrinsic absorption of the polmer. 
The amount of damage can be minimized by: (1) careful filtering of 
the polymer to reduce the presence of foreign material, (2) minimiz- 
ing the near uv absorption of the polymer and (3) reducing the uv 
emission of the flashlamps. 27 refs., 9 figs. 
34421 (UCRL—96311) Post-failure strength of gypsum 
silica-sand stemming material. Kusubov, A.S.; An- 
derson, G.D.; Dockery, H.A. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Oct 1987. Contract W-7405-ENG-48. 
10p. (CONF-870961—8). NTIS, PC A02/MF A01;1. Order 
Number DE88008032/JAW. 

From 4. symposium on containment of underground nuclear 
explosions; Colorado Springs, CO, USA (21 1987). 

Post-failure stress-strain tests were ormed on a mixture 
of gypsum cement and silica-sand aggregate used as stemming ma- 
terial for emplacement holes in underground nuclear testing. The 
purpose of these tests was to evaluate the remaining strength of the 
stemming material after it underwent initial failure at confining 
pressures typical of those found near the working point of the ex- 
plosion. The failure data can also provide consitutive parameters 
that can be incorporated into future numerical calculations of the 
residual stress field of the stemming material. Individual samples 
were loaded to failure at a single elevated confining pressure. The 
experiments spanned a range of confining pressures from 10 to 300 
MPa. For a set of samples experiencing failure at a given confing- 
ing pressure, each sample was subjected to a different amount of 
strain (up to 15%) subsequent to failure. After this procedure, each 
sample of failed material was then reloaded to failure again, but 
without confining pressure. Results indicate that the unconfined 
post-failure compressive strength of the material decrease as a func- 
tion of increasing initial post-failure strain under confining pressure. 
Also, the samples that have experienced more than 15% initial post- 
failure strain under confining pressure have a complete loss of 
strength upon reloading without confining pressure. 4 figs., 1 tab. 


34422 (UCRL—97434) Partially hydrolized alkoxysilanes 
as precursors for silica aerogels. Tillotson, T.M.; Hrubesh, 
L.W.; Thomas, I.M. (Lawrence Livermore National Lab., 
CA (USA)). 31 Mar 1988. Contract W-7405-ENG-48. 7p. 
(CONF-880408—16). NTIS, PC A02/MF A0OlI;1. Order 
Number DE88008901/JAW. 

From Spring meeting of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 

The classical sol-gel process for synthesizing SiO. aerogels 
involves the hydrolysiscondensation of tetraethyoxysilane (TEOS) 
andor teramethyoxysilane (TMOS) to produce a gel which can 
then be supercritically extracted to a low density, highly porous 
aerogel glass. Controlled hydrolysis of TEOS and TMOS leads to 
partially hydrolyzed compounds that can be subsequently water 
processed to form silica aerogels in the density range from .020 to 
-500 gcc. The partially hydrolyzed compounds are stable when 
sealed from moist air and can be stored for future use. We discuss 
the controlled conditions used to obtain these compounds and 
present data that characterize their structure. We detail the proce- 
dures for preparing the wide range of aerogel densities. We also 
report on their use as an adhesive. 4 refs., 5 figs. 


34423 (UCRL—98100) ere transition of cut- 
ting behavior in diamond turning of single crystal Si, Syn, 
C.K.; Taylor, J.S.; Donaldson, R.R.; Shimada, S. (Lawrence 
Livermore National Lab., CA (USA); Osaka Univ. (Japan)). 
Jan 1988. Contract W-7405-ENG-48. 9p. (CONF-880390— 
a PC A02/MF A01;1. Order Number DE88008890/ 
From barat spring meeting of the Japan Society of Preci- 

sion Engi ; Kawasaki, Japan (16 Mar 1988). 
od tale of single crystal silicon disks with round- 
nosed auiied tools has been studied by interrupting the turning 
and observing the surface of shoulders formed between the turned 
regions and original surface. The observation of such a shoulder 
surface reveals a distinct transition from the very smooth, crack- 
free zone on the top side of the shoulder. The location of the 
boundary between the two zones moves up or down or out of the 
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shoulder depending on the feed rate, depth of cut, crystallographic 
orientation and cutting fluid. Such a distinct transition seems to in- 
dicate a change in the cutting mode or material removal process 
from ductile plastic deformation of the work material in front of 
the cutting tool to brittle crack propagation and fracture. The loca- 
tion of such a transition zone seems determined by the “uncut chip 
thickness”. Experimental details and possible explanations for cut- 
ting mode transition will be discussed in detail during the presenta- 
tion. 


34424 Vibrational localization in silicon, 
Biswas, R.; Bouchard, A.M.; Kamitakahara, W.A.; Grest, 
G.S.; Soukoulis, C.M. (Microelectronics Research Center, 
Iowa State University, Ames, Iowa 50011). Physical Review 
Letters; 60: No. 22, 2280-2283(30 May 1988). 

Localized vibrational modes have been identified in a 
number of computer-generated models of amorphous silicon. Net- 
works containing coordination defects give rise to extra resonance 
states at low frequencies. The densities of states, and dynamic struc- 
ture factors for localized, resonant, and extended modes, are dis- 
cussed and compared with recent neutron scattering data. 


34425 Metal ternary sulfides. Covino, J.; Hills, M.E. (to 
Secretary of the Navy, Washington, DC). US Patent 
4,728,682. 1 Mar 1988. Filed date 30 Sep 1985. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

This patent describes a method for producing a metal terna- 
ry sulfide represented by the general formula MM’2S,, in which 
stoichiometric amount of nitrate compound precursors selected 
from the nitrates of M and M’ are introduced in a concentrated 
nitric acid solvent to obtain a mixture of nitrates in the nitric acid 
solvent. It comprises the following steps: heating the solvent con- 
taining the mixture to about dryness thereby obtaining a desiccated, 
homogeneous mixture of nitrates, grinding the desiccated, homoge- 
neous mixture to form a fine powder, partially redissolving the 
powder in a concentrated nitric acid solvent, again heating the sol- 
vent containing the nitrate mixture to about dryness obtaining a 
desiccated, homogeneous mixture; and heating the desiccated, ho- 
mogeneous mixture under the flow of a gaseous chalcogenide at- 
mosphere to yield the metal ternary sulfide. 


34426 Fabrication of precision glass shells by joining 
glass rods. Gac, F.D.; Blake, R.D.; Day, D.E.; Haggerty, 

(to t. of Energy, Washington, DC). "US Patent 
4,726, 829. 2. Feb 1988. Filed date 16 Dec 1986. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

A method for producing uniform glass spheres is described 
comprising the steps of: a. forming a cavity of known volume 
having its opening in one end of a first glass rod; b. joining the first 
glass rod with a second glass rod by abutting the end of the second 
glass rod with the end of the first glass rod having the cavity there- 
in so that a void of known volume is formed; c. heating the glass 
rods to a temperature effective for surface tension about the void to 
form the void to a substantially spherical volume bubble; d. main- 
taining the temperature for a time sufficient for the bubble to rise 
within the glass rods; e. cooling the glass rods to suspend the glass 
bubble within the glass rods; and f. removing the glass from around 
the bubble to form a glass sphere. 


34427 Electronic structure of II-VI compounds and their 
alloys - role of cation d bands. Wei Suhuai; Zunger, A. 
(Solar Energy Research Inst., Golden, CO (USA)). Journal 
of Crystal Growth; 86: No. 1-4, 1-7(Jan 1988). (CONF- 
870799—). 

From American conference on crystal growth; Monterey, 
CA, USA (13 Jul 1987). 

Traditionally the electronic structure of II-VI compounds 
was treated theoretically through tight-binding or pseudopotential 
models, neglecting the cation d bands, despite the fact that they are 
located less than = 10 eV below the valence band maximum 
(VBM). Applying first-principle all-electron band structure and 
total energy methods to ZnTe, CdTe, and HgTe and their ordered 
alloys, we show that inclusion of cation d states on the same foot- 
ing as other valence states leads to a number of qualitative and 
quantitative changes in the predicted electronic structure. These in- 
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clude effects on: (i) The predicted band gaps, (ii) the spin-orbit 
splitting at the , (iii) the band offset between two II-VI com- 
pounds, (iv) the cohesive energy, and (v) the direction of charge 
transfer in an alloy. 


34428 Measurement of the Hall effect in liquid insula- 
tors: challenge and surprises. Munoz, R.C. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Radiation Physics and 
Chemistry, International Journal of Radiation Ap ee 
and Instrumentation Part C; 32: No. 2, 169-176(1988). Con 
tract AC02-76CH00016. 

Redfield’s technique was adapted and modified to perform 
measurements of the Hall effect of excess electrons in several liquid 
insulators. A differential low noise charge sensitive preamplifier 
with an overload protection network was specially built for this 
purpose. It exhibits a common mode rejection ratio (CMRR) of 
2000, which is reduced to about 20 once the sample cell is connect- 
ed to it. The ultimate CMRR of the system depends strongly on the 
matching of the stray capacity seen by each input of the preamplifi- 
er. With this system we measured the Hall effect in samples where 
electrons exhibit a drift mobility > 10 cm?V-s. 


34429 A simple method to identify radiation and anneal- 
ing biases that lead to worst-case CMOS static RAM postir- 
radiation Fleetwood, D.M.; Dressendorfer, P.V. 
(Sandia National Labs., P.O. Box 5800, ARomcae Nat 
87185 (US)). IEEE (Institute of Electrical and E nics 
Engineers) Transactions on Nuclear Science; NS-34: No. 6, 
1408-1413(Dec 1987). (CONF-8707112—). Contract AC04- 
76DP00789. 


From Annual conference on nuclear and radiation ef- 
fects; Snowmass Village, CO, USA (28 Jul 1987). 
The authors illustrate a simple method to i identify bias condi- 


tions that lead to worst-case postirradiation speed and timing re- 
sponse for SRAMs. Switching cell states between radiation and 
anneal should lead to maximum speed and timing degradation for 
many hardened designs and technologies. The greatest SRAM cell 
imbalance is also established by these radiation and annealing condi- 
tions for the hardened and commercial parts that we have exam- 
ined. These results should provide insight into the behavior of 
SRAMs during and after irradiation. The results should also be 
useful to establishing guidelines for integrated-circuit functionality 
testing, and SEU and dose-rate upset testing, after total-dose irra- 


34430 Angular dependence of charge funneling in Si and 
GaAs devices. Shanfield, Z.; Kitazaki, K.S.; Moriwaki, 
M.M.; Campbell, D.E. (Northrop Research and Technology 
Center, Palos Verdes Peninsula, CA 90274 (US)). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-34: No. 6, 1341-1347(Dec 1987). 
(CONF-8707112—). 

From Annual conference on nuclear and 
fects; Snowmass Vi CO, USA (28 Jul 1987). 

Charge collection and transient current measurements on n- 
type GaAs and Si Schottky diodes bombarded with single alpha 
La La SO gs ig geo nc gl gs Prompt 
recombination is evident in both materials. The magnitude of 
charge collected by funneling is proportional to the charge generat- 
ed in the depletion region. An alternative interpretation of the data 
is that charge generated to a certain depth below the junction, pro- 
portional to the depletion width, is collected by funneling. The in- 
creased collection of charge with increasing angle appears to be 
due to a longer collection time. These measurements indicate that 
dynamic processes occur during charge funneling which are not 
fully described by existing phenomenological models. 


radiation ef- 


34431 On heavy ion induced hard-errors in dielectric 
structures. Wrobel, T.F. (Sandia National Labs., Albuquer- 
que, NM 87185 (US)). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-34: 
No. 6, Fs a 1987). (CONF-8707112—). Contract 
AC04-76DP00789 

From Annual conference on nuclear and space radiation ef- 
fects; Snowmass Village, CO, USA (28 Jul 198 

Heavy ion induced failures in SiO, and SiO.SisN, composite 
capacitors were studied for ion linear energy transfers (LETs) from 
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15 to 85 MeV(mgcem?). Key findings of this study were the follow- 
ing: 1) hard errors are caused by a combination of energy deposited 
by the ion and from electrical conduction through the plasma chan- 
nel formed by the ion strike, 2) there is an inverse linear relation- 
ship between ion energy deposition and the bias voltage required 
for composite device failure and 3) the angular dependence of the 
failure threshold voltage closely follows an inverse cosine relation- 
ship. Empirical equations are presented that allow the critical fail- 
ure thresholds to be calculated from the ion LET for both silicon 
dioxide and metal-nitride-oxide-semiconductor (MNOS) composite 
devices. A failure model is proposed based on the energy deposi- 
tion in the dielectric and rapid thermal diffusion of gate material 
through the dielectric. 


34432 Radiation induced latch-up modeling of CMOS 
IC’s. Hospelhorn, R.L.; Shafer, B.D. (Sandia National 
Labs., Div. 2113, Albuquerque, NM 87185 (US)). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-34: No. 6, 1396-1403(Dec 1987). 
(CONF-8707112—.). 

From Annual conference on nuclear and 
fects; Snowmass Village, CO, USA (28 Jul 1987). 

The basic mechanisms of radiation induced latch-up in bulk 
CMOS IC’s have been relatively well understood for quite a while. 
There have been a number of attempts to quantitatively model 
these mechanisms and, to a first order, these have been quite suc- 
cessful. However, the ability to take into account second order ef- 
fects such as conductivity modulation caused by electron-hole pair 
presents the result of applying a two dimensional, time variant, 
finite difference code (PISCES) to this class of problem. The re- 
sults make it possible, for the first time, to quantify the effect of 
variables such as epi-layer thickness and device layout on the initi- 
ation of latch-up. In addition, it has been found that even if latch- 
up is precluded, the gain of the npn transistor multiplies the effect 
of the photocurrents such that the onset of rail span collapse in- 
duced errors will be accelerated. 


space radiation ef- 


34433 Using an imaging infrared radiometer to measure 
time-dependent temperature distributions. Fuchs, E.A.; 

Lipkin, J.; Hughett, P. (Applied Mechanics Dept., Org 

8243, Sandia National Labs., Livermore, CA 94550 (Us). 
pp 168-175 of An international conference on thermal infra 

red sensing for dia; eee and control (Thermosense IX). 
Madding, R.P. Bellingham, WA; SPIE Society of Photo- 
Optical Instrumentation Engineers (1987). (CONF- 
8705204—). 

From 9. THERMOSENSE: international conference on 
thermal infrared sensing for diagnostics and control; Orlando, FL, 
USA (18 May 1987). 

Time-dependent temperature distribution data were obtained 
from cylindrical nylon test specimens deformed in torsion. The 
temperatures were measured with an infrared radiometer and calcu- 
lated with image analysis software. These data provide a clear pic- 
ture of the evolution of the specimen’s surface temperature profile 
prior to and during strain localization and failure. Measurements 
like these will be used to evaluate parameters in a material model 
now under development. The data will also help establish the valid- 
ity of existing numerical methods. 


apor deposition of poly(paraxylylene) films: De- 
a eetivtenmdliniaaliemeenisuaianne either 4a 
on process factors. Carley, J.F.; Lopez, L.A.; Spellman, 
G.P. (Lawrence Livermore National Lab., Livermore, CA 
(US)). pp 277-281 of Proceedings of the Society of Plastics 
Engineers 44th annual technical conference and exhibit. 
Brookfield Center, CT; Society of Plastic Engineers (1986). 
(CONF-8604120—). Contract W-7405-ENG-48. 

From American Society of Plastics Engineers conference; 
Boston, MA, USA (28 Apr 1986). 

Recently, another author investigated the penetration of Par- 
ylene-C [poly(chloro-RX)] into crevices and the “shadowing” of 
closely spaced, large-area pieces by others nearby in the chamber. 
The author observed a 13% reduction in coating thickness from 
edge to center and atttributed this to “asymmetric gas flow condi- 
tions result[ing] from the geometry of the coating deposition cham- 
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ber and the array of parts being coated.” This shadowing was fairly 
uniform over any one board when the assembly was rotated, but 
affected thickness by as much as a factor of two on more widely 
spaced boards that were not rotated. The author believes that the 
monomer molecules tend to settle somewhat in the earth's gravita- 
tional field, causing the vapor density to increase from top to 
bottom of the chamber, and the author found evidence to support 
this view. The author also found that the coating penetration into 
two narrow slots, one horiztonal, one vertical, was greater in the 
one with the whose mouth was horizontal. In view of the authors’ 
earlier experience with the older coater, it seemed advisable to in- 
vestigate the uniformity of coating with the new one. The new 
coater was supposed to provide better control of coating rate by 
controlling chamber pressure: the pressure sensor there operates the 
on/off temperature controllers and heaters of the vaporization 
chamber. The author took the opportunity to test the influence of 
three operating factors on the spatial distribution of coating thick- 
ness: coating rate (chamber pressure), average coating thickness, 
and whether or not the rack was rotated. 
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34435 (CEA-DAS—424) Arsine fabrication unit. Palan- 
que, M.; Kayser, J.C. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de 
Surete). Nov 1987. 25p. (In French). (CONF-8709262—1). 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE88753161/JAW. 

From 11. international symposium for preventing profession- 
al risks in chemical industry; Annecy, France (15 Sep 1987). 

In this paper the authors show how the French legislation 
reacts upon the construction and the operating mode in a chemical 
unit manufacturing a dangerous gas (As H3). 


34436 (CEA-DAS—425) Examination, by an exterior 
expert, of the risks by a factory. Kayser, J.C. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. d'Analyse de Surete). Nov 1987. 28p. (In 
French). (CONF-8701126—1). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88753162/JAW. 

From Management of major risk conference; Paris, France 
(20 Jan 1987). 
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REFER ALSO TO CITATION(S) 32096, 32192, 32212, 32217, 32237, 32265, 
32411, 32423, 32429, 34433, 34473, 34479, 34491, 34912, 34946, 34988 


34437 (AD-A—186542/7/XAB) High-temperature pho- 
toelectron spectroscopy. An 
for studying vapor-phase species at furnace 
tures > 2000K. Morris, A.; Dyke, J.M.; Josland, G.D.; 
Hastings, M.P.; Francis, P.D. (Southampton Univ. (UK). 
Dept. of Chemistry). 1986. 19p. NTIS, A03/MF AOl1. 

Pub.in High Temperature Science, Vol. 22, No. 1, 96- 
es 

The construction and performance of a photoelectron spec- 

trometer designed for the vapor-phase study of high-temperature 
species is described. An inductively heated furnace is used to 
produce atoms and molecules in the vapor phase at furnace 
temperatures>2000K. Electrical interference is eliminated using 
pulsed heating and gated electronics. A microchannel plate phos- 
phor silicon-intensified-target camera detector is used for rapid data 
acquisition to minimize problems caused by time-dependent con- 
tamination in the ionization region. A dedicated, menu-driven, firm- 
ware-based interface, with key pad control, is utilized. The TV 
monitoring of the photoelectron line images and use of a video 
window to select data allow optimum spectral conditions to be pre- 
served during and experiment. Results show reductions in data ac- 
quisition times of up to 90 compared to equivalent single-channel 
detector experiments. 
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34438 (CIEMAT—609) Analysis of siliceous geologic ma- 
terials by energy-dispersive X-ray — on M.; 
Bayon, A. (Centro de Investi; eae cas, Me- 
dioambientales y Tecnologicas, d (Spain) 987. 52p. 
(In Spanish). NTIS (US Sales Only), A04/MF AOI. 
Order Number DE88701794/JAW. 

The determination of the elements Al, Si, K, Ca, Ti, Cr, Mn 
and Fe in siliceous geologic samples by energy-dispersive X-ray flu- 
orescence is investigated using the most adequate excitation condi- 
tions: direct excitation mode (rhodium anode X-ray tube) for the 
former two elements, and the secondary targets titanium for K and 
Ca, and germanium for Ti, Cr, Mn and Fe. For the correction of 
matrix effects the use of ratio methods has been tested. Procedure 
files have been defined allowing the automatic simultaneous acquisi- 
tion and processing of spectra. 


34439 ee ee ee Surface phases and their in- 
fluence on metal-oxide interfaces: Progress report, SaaS 1, 
1987-April 1, 1988. Blakely, J.M. (Cornell Univ., Ithaca, NY 
(USA). Dept. of Mai Science and eering). Mar 
1988. Contract FG02-87ER45328. 4p. NTIS, PC A02/MF 
A01;1. Order Number DE88007938/. AW. 


The first part of the program has been devoted to design of 
equipment and technique development. A uhv system has been re- 
designed for this project. Experiments on the modification of atomi- 
cally stepped surfaces of Ni by submonolayer sulphur coverages 
have been started during the grant period. Progress has been made 
in the area of scanning tunneling microscopy to be used in connec- 
tion with the study of surface phase morphology. 


34440 (DOE/NE/44139—25) Selection of the treatment 
method for the West Valley alkaline supernatant. Carl, D.E.; 
Leonard, I.M. (West Valley Nuclear Services Co., Inc., 
West Valley, NY (USA)). Feb 1987. Contract ACO07- 
81NE44139. 112p. NTIS, A06/MF AO01;3. Order 
Number DE88008936/JAW. 

As part of the West Valley Demonstration Project (WVDP), 
th PUREX supernatant stored in Tank 8d-2 will be partially decon- 
ee ee eee come eeee 

discusses selection of a method for removing Cs-137, the major ra- 
dioactive ion in the supernatant. Methods considered were: (1) elec- 
trodialysis; (2) hyperfiltration; (3) precipitation with ferrocyanide, 
NaTPB, or PTA; (4) organic ion exchange using Cs-100 or a bio- 
logically derived media; (5) chelation using DeVoe/Holbein com- 
postions; and (6) inorganic ion exchange using Durasil, natural zeo- 
lities, IE-95 or IE-96 media. Several different methods of using in- 
organic ion exchange media were also reviewed including (1) four 
columns with elution, and (2) two, three, or four columns without 
elution. After the careful evaluation of experimental data with all 
process constraints taken into account, the inorganic exchange 
media IE-96 (Linde Ionsiv IE-96 synthetic zeolite) was chosen for 
WVDP cesium recovery. IE-96 was chosen for the following rea- 
sons: high sorption rate, a decontamination factor (DF) over 1000, 
excellent exchange capacity at WVDP conditions, compatability 
with the glass formers used for borosilicate glass in direct melter 
feed applications, and a history of successful application in radio 
chemical seperation for waste streams. 34 refs., 29 figs., 27 tabs. 


34441 (@OE-RW—87.075) Resonance ionisation mass 
spectrometry. A review of its status and potential as a ra- 
dioanalytical technique. Baxter, M.S.; Scott, R.D.; Le- 
dingham, K.W.D. 


London (UK)). Jun 1987. 58p. NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE88752778/JAW. 

This report presents the results of an investigation of the 
technique resonance ionization mass spectroscopy. It offers the pos- 
sibility of quick, accurate and highly sensitive analysis of samples 
which have undergone a minimum of chemical pretreatment. The 
technique can be applied to the detection of elements in trace 
amounts and for the detection of isotopes. Sample preparation, low- 
level counting and instrumentation are discussed. The proven capa- 
bilities and limitations of the technique and its commercial applica- 
tion and potential are presented. (U.K.). 
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resonance effect by microprobe mass analyser 
(LAMMA). Verdun, F. (Metz Univ., 57 (France)). Oct 1985. 

154p. (In French). NTIS (US Sales Only), PC A08. Order 
Number DE88752799/JAW. 


LAMMA microprobe is the more versatile. Desorption by laser of 
PAH adsorbed on aerosol particles or fly ashes is studied. Influence 
of laser wave length and of the nature of the particle are examined. 
34443 ee pp 48-50) Treatment of water 
samples for determination of heavy using total reflec- 
tion X-ray fluorescence analysis, Prange, A.; Kramer, 
(GKSS- Forschungszentrum Geesthacht G.m.b. H., Geesth- 
acht-Tesperhude, Germany, F.R. Inst. fuer Physik). 1987. 
(in German). NTIS (US Sales ae A06/MF AOl1. 
Order Number DESEIS2230/ JAW. (CONF-860527—). 

From 41. annual Purdue industrial waste conference; West 
Lafayette, IN, USA (13 May 1986). 


7 


34444 Sana nemnn cnt pp 63-70) Total reflection X- 
of reference material and 


ray fluorescence waste in- 
Se Se Goetz, D. (Hamburg Univ., 
Germany, F.R. Ordinariat fuer Bodenkunde). 1987. (In 


German). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE88752230/JAW. (CONF-860527—). 

From 41. annual Purdue industrial waste conference; West 
Lafayette, IN, USA (13 May 1986). 


34445 (INFO—0128-2) Analysis of techniques of sample 
attack for soil and mineral analysis. Phase II. Dean, J.R.; 
Chiu, N.W. (Atomic Energy Control Board, Ottawa, Ontar- 
io (Canada)). May 1985. 40p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88701917/JAW. 

Four methods of sample attack were evaluated in the labora- 
tory for use in the determination of uranium, radium-226, thorium- 
232, thorium-230, thorium-228, and lead-210. The methods evaluat- 
ed were (1) KF/pyrosulfate fusion; (2) Sodium carbonate fusion; (3) 
Nitric, perchloric, hydrofluoric acid digestion; and, (4) combination 
nitric, perchloric, hydrofluoric acid/pyrosulfate fusion. Five sam- 
ples were chosen for evaluation; two were mine tailings from Ban- 
croft, Ontario and Beaverlodge, Saskatchewan, one was a synthetic 
uranium ore-silica mixture and two were soil samples supplied by 
AECB. The KF/pyrosulfate dissolution procedure was found to be 
the fastest and, overall, most accurate dissolution method for the 
analysis of 1-20 samples. For larger numbers of samples the three 
See a en ee eC ae eee 


34446 (KFK—4327) Development of a method for the 

determination of PCDDs/PCDFs in leachate- 
of eqteneh. 08 9. Sn atin Naty. xi SURG 1s 
Zwick, G. (Kernforsch Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Heisse fe Chemie). Nov 1987. 30p. 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE88752461/JAW. 

A clean-up procedure for the isomer-specific analysis of pol- 
ychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzo- 
furans (PCDFs) in oil extracts from water leachate of a hazardous 
waste landfill is described. Sample pretreatment was performed by 
ultrasonics or by ultrasonics and subsequent refluxing with toluene. 
The clean-up procedure consists of four basic steps: 1. Chromatog- 
raphy on Alumina B-Super I (macro-column). 2. Chromatography 
on silica gel combined with silica gel44% conc. H2SOQ,. 3. Flash 
chromatography on Bio-Beads S-X3. 4. Separation of 2,3,7,8-tetra- 
CDD and final sample purification on Alumina B-Super I (micro- 
column). Except for 2,3,7,8-tetra~-CDF, all the 2,3,7,8-substituted 
PCDDsPCDFs could be detected. Among the 2,3,7,8-tetra-to hexa- 
CDDsCDFs, 2,3,7,8-TCDD was by far the most abundant isomer, 
determined at a mean concentration of 70,5 ppb. Industrial wastes 
from 2,4,5-trichlorophenol production are assumed to be the main 
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source for this high concentration. From the isomer-specific analy- 
sis of the hepta~CDFs, pentachlorophenol can be considered as 
source of the higher chlorinated PCDDsPCDFs. 


R.A,; .C. (Los 
(USA)). 1988. Contract W-7405-ENG-36. 5p. (CONF- 
880435—13). NTIS, PC A02/MF A01;1; GPO Dip: Order 
Number DE88009132/JAW. 
From 4. international symposium on resonance ionization 
y and its applications; Gaithersburg, MD, USA (10 Apr 
1988). 


» non-resonant laser ionization is used to signifi- 
cantly enhance the ionization efficiency of lutetium in CW Reso- 
nance Ionization Mass Spectrometry (RIMS). Spectral line-narrow- 
ing of hyperfine components is observed and understood in terms 
of a Raman mechanism. 7 refs., 3 figs. 


(LA-UR—88-1250) a e, br sl 

Sox saturation spectroscopy of lutetium 
nance ionization mass spectrometry. Fearey, B.L.; aes 
Dc: Keller, R.A.; Miller, C.M. os National 


Lab., NM (USA)). 1988. Contract W.7405-ENG-36. Sp. 
(CONF-880435—10). NTIS, PC A02/MF AOl;1. Order 
Number DE88009130/JAW. 
From 4. international symposium on resonance ionization 
y and its applications; Gaithersburg, MD, USA (10 Apr 
1988). 


A new technique utilizing RIMS to obtain very high resolu- 
tion atomic spectra with isotopic selectivity has been demonstrated. 
This technique allows the precise determination of HF splitting 
constants, limited only by the transition’s natural linewidth. In addi- 
tion, it is also feasible with this technique to accurately determine 
atomic isotope shifts. The exact determination of HF component 
line positions provides data for isotopically selective ionization 
which, in turn, will increase RIMS’ dynamic range. Future work 
includes the incorporation of a {open<quotes}vibrati 
ng{close—quotes} mirror and the study of rarer isotopes, i.e., 
147 y, 13Lu, Lu, 1 Lu, and possibly, Lu. 13 refs., 3 figs. 


34449 (LA-UR—88-1251) High-fidelity in isotope ratio 
measurements for resonance ionization mass . 
Miller, C.M.; Fearey, B.L.; Palmer, B.A.; Nogar, N.S. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. Sp. (CONF-880435—11). NTIS, PC A02/MF 
AO1. Order Number DE88009129/JAW. 

From 4. international symposium on resonance ionization 
spectroscopy and its applications; Gaithersburg, MD, USA (10 Apr 
1988). 

, are performed to gauge the effect of the convo- 
sini ab daeasar apiemh theetaiesaaaia Onsen thaaka epee he 
tope ratio measurements by Resonance Ionization Mass S 
try (RIMS). Comparison with experimental data is included. 7 refs., 
3 figs. 


34450 (LA-UR—88-1407) Prospects for large dynamic 
range isotope analysis using photon burst mass spectrometry. 
Fairbank, W.M. Jr.; LaBelle, R.D.; Keller, R.A.; Miller, 
C.M.; Poths, J.; Fearey, B.L. (Colorado State Univ. .» Fort 
Collins Ea Dept. of Physics; Los Alamos National 
Lab., NM (USA)). 1988. mend W-7405-ENG-36. 4p. 
(CONF-880435—i5). NTIS, PC A02/MF A0Ol;1. Order 
Number DE88009110/JAW. 
From 4. international symposium on resonance ionization 
y and its applications; Gaithersburg, MD, USA (10 Apr 
1988). 

: Burst Mass Spectrometry is a relatively new and un- 
tried method which may complement and extend the impressive 
achievements of Resonance Ionization Mass Spectrometry and Ac- 
celerator Mass Spectrometry in the field of large dynamic range 
isotope analysis. Theoretical p: indicate that measurements 
in the 10/sup ip {minus/11} to vO/sup {minus/15} range are possible 
in a reasonable period of time with zero background. Experimental- 
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ly only the very first demonstrations of PBMS with stable isotopes 
have been completed. 8 refs., 1 fig., 1 tab. 


34451 (PB—88-857719/XAB) Ion-exchange resins. Octo- 

ber 1983-December 1987 (citations from the Engineering 

Index data base). Report for Octiber 1983-December 1987. 
ational Technical Information Service, Springfield, VA 
SA)). Feb 1988. 198p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-850525. 

This bibliography contains citations concerning preparation, 
properties, and applications of ion-exchange resins. Applications in- 
clude water and waste treatment; chemical recovery, separation, 
purification, and catalysis; desalination; and ore treatment and re- 
covery. Regeneration and disposal of ion-exchange resins are also 
covered. (This updated bibliography contains 430 citations, 192 of 
which are new entries to the previous edition.) 


34452 (PNL-SA—15397) Alternate techniques for noble- 
gas detection. Whitaker, T.J.; Cannon, B.D. (Pacific North- 
west Lab., Richland, WA (USA)). Apr 1988. Contract 
AC06-76RL01830. Sp. (CONF-880435—18). NTIS, PC 
A02/MF A0O1;1. Order Number DE88009471/JAW. 

From 4. international symposium on resonance ionization 
spectroscopy and its applications; Gaithersburg, MD, USA (10 Apr 
1988). 

; Two new noble-gas analysis techniques that do not use reso- 
nance ionization sre described. One method is isotopically selective 
and uses photon burst measurements; the other is a nonselective flu- 
orescence technique. Both methods make use of the 1ss metastable 
state in noble gases. A comparison is made between these methods 
and resonance ionization spectroscopy techniques. 7 refs. 


34453 (STU—85-4345) Activation analysis by filtered — 


neutrons, Preliminary in Skarnemark, G.; Rodin- 
son, T.; Skaalberg, M.; Tokay, R.K. (Swedish National 
Board for Technical Development, Stockholm). 1 Oct 1986. 
22p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88753317/JAW. 

In order to investigate if measuring sensibility and precision 
by epithermal neutron activation analysis may be improved, differ- 
ent types of geological and biologic test samples were radiated. The 
test samples were enclosed in an extra filter of tungsten or sodium 
in order to reduce the flux of those neutrons that otherwise would 
induce interfering activity in the sample. The geological test sam- 
ples consist of granites containing lanthanides which had been 
crushed in tung- .<en carbide grinder. Normally such test samples 
show a interferins '87W-activity. By use of a tungsten filter the ac- 
tivity was reduced by up to 60%, which resulted in a considerable 
improvement of sensibility and precision of the measurement. The 
biologic test samples consisted of evaporated urine from patients 
treated with the cell poison cis-platinol. A reliable method to meas- 
ure the platinum content has not existed so far. This method, how- 
ever, enables platinum contents as low as about 0.1 ppm to be de- 
termined which is quite adequate. To sum up this preliminary study 
has demonstrated that activation analysis using filtered neutrons, 
correctly applied, is a satisfactory method of reducing interferences 
without complicated and time-consuming chemical separation pro- 
cedures. (O.S.). 


34454 software for real time quantita- 
tive infrared thermography. Hughett, P.; Fuchs, E.A. (Hugh- 
ett Research, P.O. Box 60, Palo Alto, "CA 94302 (US)). pp 
176-183 of An international conference on thermal infrared 
sensing for ostics and control (Thermosense IX). Mad- 
ding, R.P. Bellingham, WA; SPIE Society of Photo-Optical 
Instrumentation Engineers (1987). (CONF-8705204—). 

From 9. THERMOSENSE: international conference on 
thermal infrared sensing for diagnostics and control; Orlando, FL, 
USA (18 May 1987). 

True temperature can be determined from infrared thermo- 
graphy provided the material emissivity and ambient irradiance are 
known. The measurement equations found in the literature are valid 
only if the scanner response is linear in radiance. Other complica- 
tions arise if the emissivity depends on temperature. Spectral (or 
band) rather than total emissivity values should be used but are less 
often found in the literature. A new method, specimen calibration 
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avoids these problems by determining a calibration cure specific to 
the specimen and experimental arrangement. The computer pro- 
gram VDAS (Video Data Analysis System) automates the collec- 
tion of calibration data, reduction to a calibration curve, and tem- 
perature measurement using the curve. The new method was tested 
on nylon 6/6 between 20 and 160°C and on 304L stainless steel be- 
tween 30 and 500°C and was found to be significantly more accu- 
rate. 
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REFER ALSO TO CITATION(S) 32074, 32105, 32167, 32401, 32429, 33971, 
33973, 34157, 34863, 35015, 35417, 35422 


34455 (BNL—41198) Electrochemical polymerization of 
pyrrole derivatives. Inagaki, T.; Hunter, M.; Yang, X.Q.; 
Skotheim, T.A.; Lee, H.S.; Okamoto, Y. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). [1988]. Contract AC02- 
76CHO00016. 20p. (CONF-8710283—4; CONF-8710283—). 
ny PC A03/MF AO01;1. Order Number DE88010661/ 
AW. 

From Symposium on electroresponsive polymers; Upton, 
NY, USA (4 Oct 1987). 

Electrochemical copolymerization of pyrrole and 3-(6-ferro- 
cenyl-6-hydroxyhexyl)pyrrole (P-Fc) yields a ferrocene functiona- 
lized polypyrrole with a controlled amount of ferrocene functionali- 
zation. Similarly, copolymers of pyrrole and 3-(4-(2,5- 
dimethoxyphenyl)butyl)pyrrole (P-MP) can be made by electro- 
chemical polymerization and converted to the copolymers contain- 
ing pH dependent electroactive hydroquinone moieties. 16 refs., 6 
figs. 


34456 (DOE/ER/13584—2) [Dynamics of vibrationally 
excited polyatomic molecules and their unstable isomers on 
the electronic ground state potential surface]: report. 
(Pennsylvania Univ., Philadelphia (USA). Dept. of Chemis- 
try). [1988]. Contract FGO2-86ER 13584. 3p. NTIS, PC 
A02/MF A01;1. Order Number DE88008732/JAW. 

Stimulated emission spectroscopy is being used to study 
methylene radicals. Dissociation behavior of vibrational levels near 
the dissociation barrier in the formaldehyde molecule was studied 
using Stark Level-crossing spectroscopy; the dissociation of single 
eigenstates near 28,300 cm/sup {minus/1} was determined. The 
pepo vibrational level density is about 55 per cm/sup {minus/ 
1}. 1 tab. 


34457 (DOE/ER/45120—7) Systemmatic preparation of 
selective heterogeneous catalysts: Progress report for period 
January 1, 1987-April 1, 1988. Augustine, R.L. RL. (Seton Hall 
Univ., South Oran Ze, NJ (USA). Dept. of Chemistry). 11 
Apr 1988. Contract FG02-84ER45120. 9p. NTIS, PC A02/ 
MF AO1. Order Number DE88008779/JAW. 

The Single Turnover (STO) catalyst characterization proce- 
dure has been used to quantify the saturation site densities on a 
number of supported Pd catalysts and to study the support effect 
on Pt catalysts. Angular overlap calculations have been developed 
to determine the relative energy levels of p and d orbitals on the 
various types of surface atoms present on a fcc metal lattice. These 
calculations will be expanded to produce the data needed to devel- 
op a Frontier Orbital approach to understanding the reactivities of 
these different types of sites. 


34458 (LA-UR—88-1015) The electronic structure of con- 
densed molecular systems. LeSar, R.A. (Los Alamos Nation- 
al Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 21p. 
(CONF-880372—1). NTIS, PC A03/MF AOl;1. Order 
Number DE88007823/JAW. 

From NATO advanced study institute on simple molecular 
systems at very high densities; Les Houches, France (29 Mar 1988). 

We have reviewed some of the basic properties of the elec- 
tronic structure of condensed molecular systems. For the rare-gas 
solids, we concentrated our discussion on changes in the ground- 
and excited-state crystal-atomic wave functions as calculated with 
an approximate theoretical method. Compression of these wave 
functions leads to a softening of the equation of state at high densi- 
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ties, which seems.to account for much of the total many-body ef- 
fects. This compression is a true many-body effect and cannot be 
easily decomposable into a sum of 3-body and higher terms. We re- 
viewed the electronic properties of four molecular systems, each 
manifesting different behavior at high densities. Because of a gener- 
al lack of theory of the electronic structure of molecular solids, we 
restricted ourselves to a descriptive account. Solid oxygen, for in- 
stance, seems to exhibit the beginnings of covalent bonding be- 
tween the * orbitals on adjacent molecules in its € phase. It was a 
combination of optical-absorption data and infrared and Raman 
spectroscopy that led to these conclusions. Iodine is unique in that 
it becomes metallic as a molecular crystal at pressures easily obtain- 
able experimentally. It is interesting that the x-ray data, which indi- 
cates a transition to a monatomic lattice at 21 GPa, and the Moess- 
bauer spectra, which implies that molecular character is retained to 
30 GPa, are in such disagreement. The next system discussed, solid 
acetylene, is a nice example of high-pressure polymerization and 
study of this system should shed light on the polymerization of 
more complicated systems. Finally, we briefly discussed the pre- 
dicted dissociation of solid molecular nitrogen at high pressures. 
Here, theory has made a prediction and experiment has disproven 
it. Molecular systems show a diverse range of behavior in electron- 
ic structures at high pressures, from metallization to chemistry; 
theory is lagging. 68 refs., 10 figs. 


34459 (NUSE—8501) FY 1982-1983 Report of Nagoya 
Univ., Research Center for Resource and Energy Conserva- 
tion. (Nagoya Univ. (Japan). Research Center for Resource 
and Energy Conservation). Feb 1985. vp. Nagoya Univ., 
Research Center for Resource and Energy Conservation. 
Furo-cho, Chikusa-ku, Nagoya. 

Papers in NUSE—8501 have been entered individually into 
EDB and ERA. 


34460 (PNL—6491-2) Catalytic destruction of hazardous 
organics in aqueous solutions. Baker, E.G.; Sealock, L.J. Jr. 
(Pacific Northwest Lab., Richland, WA (USA)). Apr 1988. 
Contract AC06-76RL01830. 50p. NTIS, PC A03/MF A011. 
Order Number DE88009535/JAW. 

Pacific Northwest Laboratory (PNL) is developing a process 
for destroying hazardous organics and chlorinated organics in aque- 
ous solutions. The process is targeted at liquid waste streams that 
are difficult and costly to treat with conventional or developing 
technologies. Examples of these waste streams include contaminat- 
ed groundwater and surface water and industrial wastewater. Aque- 
ous solutions are treated with a transition metal catalyst at 
300{degree}C to 460{degree}C and 2000 to 5000 psig pressure to 
convert the wastes to innocuous gases. During proof-of-principle 
tests conducted in a 1-L batch reactor, destruction of over 99{per- 
cent} (in most cases approaching 99.9{percent}) of the organic ma- 
terial was achieved. Hexone (methyl is isobutyl ketone, MIBK), p- 
cresol, hexane, benzene, and naphthalene were used as model waste 
materials. The only major product with all of the organic com- 
pounds was a gas containing 50{percent} to 75{percent} methane, 
25{percent} to 45{percent} carbon dioxide, and O{percent) to 
S{percent} hydrogen. Reduced nickel was the only effective cata- 
lyst and that the optimal operating conditions for destroying nonch- 
lorinated organics were 350{degree}C to 400{degree}C, 2000 to 
4000 psig, and 30{endash} to 60{endash}min residence time. These 
tests also indicated that catalyst deactivation or fouling would not 
be a problem at these conditions. Chlorobenzene and trichloroethy- 
lene (TEC), were also tested. Destruction of both compounds was 
99{percent} or greater, but the products were different from those 
obtained from hydrocarbons. With TCE, the major product was 
carbon dioxide; with chlorobenzene the major product identified 
was benzene. In the tests with the chlorinated hydrocarbons, the 
chlorine was converted to HC1 and the reduced nickel was con- 
verted to nickel hydroxide, which may be detrimental to long-term 
catalyst activity. (15 refs., 8 figs., 6 tabs). 
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34461 (SAND—87-1526C) Mechanism of the nitric 
pong monoxide-oxygen reaction over a single crystal 
rhodium catalyst. Fisher, G.B.; Oh, Se H.; DiMaggio, C.L.; 
Schmieg, S.J.; Goodman, D. W.; Peden, C.HLF. (General 
Motors Research Labs., Warren, ‘MI (USA); Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1988. Contract AC04 
76DP00789. 16p. (CONF-880602—4). NTIS, PC A03/MF 
AOl - 03/MF A0l;i; GPO Dep. Order Number 
DE88006274/JAW. 

From 9. international catalysis congress; Calgary, Canada (26 
Jun 1988). 

As part of a study of reactions important in automative ex- 
haust catalysis, the absolute rates of the CO-O: reaction over 
Rh(111) in the presence of NO have been measured and compared 
with the kinetics of the CO-NO and CO-O, reactions over Rh(111) 
at partial pressures relevent to automative exhaust (8 Torr = 0.01 
atm). At 550{degree}K, as sequentially larger amounts of NO are 
added to equimolar mixtures of CO and O2 (P(CO) = P(O2) = 
Torr), we find that inhibition of the CO-O, reaction by NO is sig- 
nificant only when the NO pressure exceeds about one tenth of the 
equimolar pressures of CO and O:. For a 1:1:1 NO:CO:O2 mixture 
at 550{degree}K, the CO. formation rate has dropped two orders 
of magnitude from the CO-O: rate without NO and, furthermore, 
has the same rate as the equimolar CO-NO mixture alone. Ultra- 
high vacuum measurements of the low oxygen sticking coefficients 
on N atom-covered Rh single crystals suggest that the mechanism 
of NO inhibition of CO oxidation on Rh(i11) is inhibition of 
oxygen adsorption by high nitrogen atom coverages. 


34462 Refinement of the autoneutralization lifetimes of 
short lived states of SF- d. Appelhans, A.D.; Delmore, J.E. 
(Idaho National Engineering Laboratory, EG & G Idaho, 
Inc. Idaho Falls, Idaho 83415). Journal of Chemical Physics; 
88: No. 9, 5561-5570(1 May 1988). 

Previous measurements of the autoneutralization lifetime of 
SF“. indicated there are multiple states (lifetimes) and that the dis- 
tribution of states is controlled, at least in part, by the temperature 
of the SF, molecules prior to electron capture. These measurements 
indicated the existence of a short lived state with a lifetime of the 
order of 2 ys. The experimental apparatus has been revised to con- 
firm the existence of the short lived state and provide a more accu- 
rate measurement of the lifetime. 


34463 Polarization effects in the valence and inner-shell 
spectra of poly(di-n-hexylsilane). McCrary, V.R.; Sette, F.; 
Chen, C.T.; Lovinger, A.J.; Robin, M.B.; Stoehr J; 
Zeigler, J. M. (AT & T Bell Laboratories, Murray Hill, New 
Jersey 07974). Journal of Chemical Physics; 88: No. 9, 5925- 
5933(1 May 1988). 

The polarized absorption spectra of oriented films of phase-I 
and phase-II poly(di-n-hexylsilane), PDHS, have been determined 
in the visible/UV and in the near-edge regions of the C 1s and Si Is 
x-ray ionization potentials. The phase-I absorption band at 360 nm 
is strongly polarized parallel to the direction of the Si chain, 
whereas the analog of this band in phase II (317 nm) is only weakly 
polarized in the same direction; this is consistent with partial 
trans—>gauche isomerization of the Si chain in phase II and deloca- 
lization of the excitation in part onto disordered n-hexyl groups. 
Polarized absorption in the vicinity of the Si 1s ionization limit re- 
veals strong polarization of the discrete and continuum transitions 
in both phase I and phase II, whereas the equivalent spectra taken 
in the vicinity of the C 1s limit show strong polarization in phase I 
but little or no polarization in phase II. The x-ray spectra are inter- 
preted as showing that the Si chain and the n-hexyl groups of the 
polymer are ordered in phase I and are essentially perpendicular to 
one another, whereas in phase II the n-hexyl chains are disordered 
while the Si backbone remains relatively fixed in space. The Si 1s 
electron-yield spectra also display EXAFS interferences which 
have been transformed to yield Si—Si and Si—C distances in the 
polymer of 2.37 +- 0.02 and 1.81 +- 0.03 A, respectively. 
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34464 NMR study of the geometry of a CO layer chemis- 
orbed on Pt particles. Ansermet, J.P.; Slichter, C.P.; Sinfelt, 
J.H. og ee of Physics and Materials Research Labo- 
ratory, University of Illinois, an Illinois 61801). Jour- 
nal of Chemical Physics; 88: No. 9, 5963-5971(1 May 1988). 
Contract AC02-76ERO1195. 

The authors have analyzed the shape of the °C spin echo 
envelope of a **CO layer chemisorbed on supported Pt particles. 
They show that it contains information about the geometry of the 
array of molecules on the surface. They find that two mechanisms 
are responsible for the shape. The coupling of the C spins with the 
surface Pt spins gives rise to a Ts of 2.9 ms at 77 K. By applying a 
Carr—Purcell sequence to the °C spins, the effects of the coupling 
to the Pt can be eliminated. The dipolar coupling between °C mol- 
ecules then remains, producing a "slow beat” in the spin echo enve- 
lope. It can be analyzed exactly since mutual spins flips among C 
spins are not allowed, owing to large field inhomogeneities at the 
surface of the Pt particles. Analysis of the slow beat yields informa- 
tion about the structure of the array. The authors report evidence 
for the coalescence of islands of CO at low coverage and demon- 
strate that the coverage is uneven among the Pt particles if the 
sample powder is exposed to less than a monolayer of CO. 


34465 Reactive sticking coefficients for silane and disi- 
lane on polycrystalline silicon. Buss, R.J.; Ho, P.; Breiland, 
W.G.; Coltrin, M.E. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Journal of Applied Physics; 63: 
No. 8, 2808-2819(15 Apr 1988). Contract. AC04-76DP00789. 
Reactive sticking coefficients (RSCs) were measured for 
silane and disilane on polycrystalline silicon for a wide range of 
temperature and flux (pressure) conditions. The data were obtained 
from deposition-rate measurements using molecular beam scattering 
and a very low-pressure cold-wall reactor. The RSCs have nonlin- 
ear Arrhenius tem ies and decrease with increas- 
ing flux at low (710 °C) temperatures. Several simple models are 
proposed to explain these observations. The results are compared 
with previous studies of the SiH,/Si(s) reaction and low-pressure 
chemical vapor deposition-rate measurements. 


34466 plasma freezing with halocarbon heat 
transfer liquids. Coelho, P.H.; Comerchero, V. (to Castle- 
ton, Inc., Rancho Cordova, CA). US Patent 4,730,460. 15 
Mar 1988. Filed date 9 Feb 1987. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A process of freezing plasma is described comprising the 
steps of exposing thin wall containers of plasma to be frozen to 
direct contact with a heat transfer liquid selected from the group 
consisting of the chlorofluorocarbon 1,1,2 trichloro-1,2,2, trifluoro- 
ethane (CFC 113) and mixtures of the chlorofluorocarbon 1,1,2 
trichloro-1,2,2, trifluoro-ethane (Freon 113) and at least one of the 
fluorocarbons perfluoropentane (CsFi2), perfluorohexane (CeF14), 
perfluoromethylcyclohexane (C;Fi«), perfluoroheptane (C;Fie), 
perfluoromonomethyldimethylcyclohexanes (C;FisCeFie), perfluor- 
odecalin isomers (CioFis), mixed perfluorodecalin and methyldeca- 
lin isomers (CioFis+CiiFoo), and perfluorinatd polyethers 
({OCF(CFs)CF2]/sub n/ - (OCF:)/sub m/, and maintaining the 
liquid at a temperature sufficiently low enough to freeze the plasma 
in the desired amount of time. 


34467 A kinetic modeling study of n-pentane oxidation in 
a well-stirred reactor. Westbrook, C.K.; Pitz, W.J.; Thorn- 
ton, M.M.; Malte, P.C. Northridge, CA; Combustion Insti- 
tute (1987). 3lp. (CONF-870484—). Combustion Institute, 
Western States Sect., c/o L.S. Caretto, Calif. State Univ., 
Northridge, CA 91330. 

From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-41. 

Oxidation of n-pentane in a well-stirred reactor is examined, 
using a numerical model and a detailed chemical kinetic reaction 
mechanism, including 53 chemical species and 325 elementary reac- 
tions. Temperatures studied range from 1068 to 1253 K, and the 
pressure is atmospheric. The major reaction paths consuming n-pen- 
tane are H-atom abstraction by OH radicals, followed by H-atom 
abstraction by H and O atoms and the unimolecular decomposition 
to produce ethyl and n-propyl radicals. Logically distinguishable H 
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atom sites in n-pentane are treated separately, and decomposition of 
the three different types of pentyl radicals via B-scission is found to 
dominate over isomerization through internal-H atom transfer or 
reaction with molecular oxygen. Computed and measured results 
for chemical species concentration show substantial agreement at 
temperatures below 1200K. However, at higher temperatures, the 
computed oxidation of the n-pentane is substantially more rapid 
than measured. In the experiments, n-pentane oxidation does not 
become so rapid as to cause a clear breakdown in reactor homoge- 
neity until the temperature exceeds 1260 K. Explanations for this 
difference are discussed. 


34468 Systematic nomenclature of the nitrogen, oxygen, 
and sulfur functional polycyclic aromatic Later, 
D.W.; Wright, C.W.; Loening, K.L.; Merritt, J.E. (Biology 
and Chemistry Dept., Battelle Pacific Northwest Lab., Box 
999, Richland, WA 99352 (US)). pp _—ee of Polynuclear 
oe . eegenen tion and 
ke, M.; Dennis, Al. Columbus, OH; 
Battelle” on. cise) (CONF-8410225—). Contract AC06- 
76RLO1830. 
From 9. international symposium on polynuclear aromatic 
tea om Columbus, OH, USA (30 Oct 1984). 

The nomenclature used in the literature for the heterocyclic 
and exocyclic PAC is often diversified and confusing. Different 
preferences for naming generic classes and individual heterofunc- 
tional PAC are common. An increase in the number of papers pre- 
sented in the PAH symposium proceedings on N-, O- and S-PAC 
has prompted a brief compilation of the key rules of nomenclature 
for these classes of compounds. Hence, a synopsis of the current 
rules for nomenclature applied to monofunctional N-, O-, and S- 
PAC as published by the International Union of Pure and Applied 
Chemistry (IUPAC) is presented here in an effort to clarify aad 
unify nomenclature used in the proceedings of these symposia. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 32684, 32685, 34190 


(ENEA-RT-TIB—87-22) Influence of cathode po- 
tential drop on some electron attachment rate measurements. 
Letardi, T.; Zheng, C.E. ees Rome (Italy)). Sep 1987. 
llp. NTIS (US Sales Only), PC A03/MF A0Ol. Order 
Number DE88753194/JAW. 

The HC1 attachment rate constants have been measured by 
observing the electron drift current decay after termination of an 
X-ray ionizing pulse. In order to discuss the influence of the cath- 
ode potential drop on the results, a simplified cathode-drop model 
for non-self-sustaining discharge is described. 


4005 Photochemistry 
REFER ALSO TO CITATION(S) 32393, 32394, 32687, 32690, 32691, 32713, 
34470 (CONF-880435—2) Two-Photon see of 


gases, liquids, and solids. Chen, C.H.; McCann, M.P.; Payne, 
M.G. (Oak Ln peng Lab., TN (USA)). Ap r 1988. 
Contract AC05-840R21400. Sp. (CONF-880435—2). NTIS, 
PC A02/MF A01;1. Order Number DE88008093/JAW. 

From 4. international symposium on resonance ionization 
spectroscopy and its applications; Gaithersburg, MD, USA (10 Apr 
1988). 

Tt sallaiitiatis dibieaitiin-tatiadin. dentate 
nance ionization spectroscopy of atoms, molecules in the gas phase, 
laser-induced fluorescence spectra in the condensed phase and laser 
induced chemical reactions in solutions. 8 refs., 1 fig., 1 tab. 


34471 (DOE/ER/13592—2) Photoexcited charge pair 
escape and recombination: report, April 1, 1987- 


Progress 
March 31, 1988. Braun, C.L. (Dartmouth Coll., Hanover, 
NH (USA). Dept. of Chemistry). 1 Apr 1988. Contract 
FG02-86ER13592. 8p. NTIS, 
Number DE88008828/JAW. 


PC A02/MF AOl. Order 
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A comparison of the picosecond time-scale geminate charge 
pair decay kinetics as measured by infrared stimulated conductivity 
and transient absorption has been published. The two 
give a reasonably consistent view of the decay kinetics of 5 nm 
charge pairs formed in liquid hexane. We have successfully time- 
resolved the risetime of the photocurrent for several charge-transfer 
(CT) crystal systems. Those measurements indicate that the lifetime 
of the charge carrier precursor state is identical to the fluorescence 
lifetime of the relaxed CT singlet exciton. Identification of the re- 
laxed exciton as the precursor to separated charges is confirmed by 
quantum yield measurements. 


34472 (JSES—8701, » pe ve) Study on —_ energy con- 
version system (Part 2). production and photochemisiry 
of technology wave length conversion film. 

hi, Yoichi; Kurokawa, Mikiko; 


unease Shimizu, 
U Fumiya; Nakamura, Kenichiro. (Tokai Univ., Hirat- 
suka, Japan). Dec 1987. (In Japanese). NTIS (US Sales 
Only), PC A09. Order Number DE88753122/JAW. 
(CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

To improve the pigments’ compatibility with macromolecule 
to expand their application fields, wave conversion film was expei- 
mentally produced from macromolecule in which various kinds of 
fluorochrome had been dispersed using the di technology. 
Concentrating upon the fluorescent behavior, the result of the eval- 
uation of the obtained wave length conversion film is reported. Po- 
lymethyl methacrylate (PMMA) was used as the molecular binder. 
As the development of materials, pigment oligomer was syn thesized 
to improve the dispersability against PMMA. Examples of the actu- 
dp daatinb alanadsnaaeaediad alias ade eee 


34473 Environmental transformation of 1-nitropyrene on 
glass surfaces. Benson, J.M.; Brooks, A.L.; Chi Y.S.; 
Henderson, T.R.; White, J.E. (Lovelace Inhalation Toxicol- 
ogy Research Institute, Lovelace Biomedical and Environ- 
mental Research Institute, 


nari Ta 
77-86 of an geo yp: aromatic eee se teal 


A.J. Columbus, OH; Battelle Pi Press tise " (CONF- 
8410225—). 

From 9. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (30 Oct 1984). 

Nitro-substituted polycyclic aromatic hydrocarbons are a 
highly mutagenic class of compounds present in diesel exhaust 
emissions and in fly ash produced by coal combustion. The photo- 
chemistry of nitroaromatic compounds in solution has been the sub- 
ject of many investigations. The purpose of this study is to provide 
data to be used to estimate the environmental persistence of nitro- 
substituted polycyclic aromatic hydrocarbons. The studies reported 
here focus on the photochemical/chemical transformations of NP 
as a thin layer of solid material on glass surfaces exposed to natural 
sunlight. Exposures were for periods from 12 to 670 hours to pro- 
vide information on the kinetics of transformations. Breakdown 
products were chemically characterized and evaluated for their mu- 
tagenic activities in Salmonella compared to that of unexposed NP. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 35034, 35236 


34474 (@OE/ER/00038—3084) Radiation y 
University of Notre Dame: Quarterly report, January 
March 31, 1988. (Notre Dame Univ., IN (USA). ‘Retinion 
Lab.). 20 ‘Apr 1988. Contract AC02-76ER00038. 35p. NTIS, 
PC A03/MF AO1;1. Order Number DE88009686/JA W. 
Forty-four brief reports ae presented on topic in radiation 
chemistry and photochemistry: radicals, reactions in intercalated 
clay minerals, photoelectrochemistry, electron transfer, semicon- 
ductor colloids, photoionization, quenching of excited states, ion 
pairs and recombination, spur sizes, photofragmentation, heavy ion 
bean effects, resonance Raman studies, etc. (DLC) 
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4007 Radiochemistry And Nuclear Chemistry 
REFER ALSO TO CITATION(S) 32294, 34429, 34440, 34941, 34944 


(K/QT—173) The fs Cane § chemical properties 
hexafluoride. Barber, E.J. in Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA)). 1988. Con- 
tract Ko05- 840T21400. Sp. (CONF-880558—1). NTIS, PC 
A02/MF AO01;1. Order Number DE88008683/JAW. 

From Uranium hexafluoride--safe handling, processing, and 
— conference; Oak Ridge, TN, USA (24 May 1988). 

This paper describes what uranium hexafluoride (UF) is, 

gives some of its pertinent physical properties, illustrates significant 
reactions between UF. and other substances, touches on its toxic 
properties, and states some of the “do's” and “don’t’s” of UF. han- 
dling. The properties of UF, determine how it must be handled and 
make direct observation impossible. To determine that the material 
in a container is UF, one must use other instruments in addition to 
a scale. Because of the very large volume expanision of UFs upon 
melting, diligence must be exercised in filling cylinders in which 
the UF is partially solidified. A cylinder of liquified UF, with no 
ullage is potentially the equivalent of a superheated hot water 
heater, not just a hydraulically overpressurized cylinder. Finally, 
UFe can be handled safely by careful attention to the suggested 
precautions. 9 refs., 2 tabs., 3 figs. 


34475 
of 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 32631, 33494, 34134, 34136, 34369 


34476 (PB—88-146444/XAB) Improvements in combus- 
tion efficiency with the matching of air and fuel on a one-fifth 
scale furnace model. Godridge, A.M.; Chappell, P.J. (Cen- 
tral Electricity Generating Board, Southampton (UK). 
Technology Planning and Research a 1987. 45p. 
(TPRD/M_-1542/R86). NTIS, PC E05/MF E05 

There have been some studies on oil-fired plant to show that 
improvements in combustion efficiency can be made through the 
matching of air and fuel. However, it is difficult and expensive to 
do closely controlled experiments on modern large plant. For these 
reasons a one-fifth scale oil-fired Furnace Modelling Facility 
(FMF) has been used to quantify the changes in CO, unburnt 
carbon, NOx and SOs that occur with balanced burners. Apart 
from the overall improvement in the emission of CO and carbon 
the reduction in these unburnts can also give fuel cost savings. The 
present report outlines the ing considerations and describes 
the facility before dealing with the test procedures and results from 
matching burners. 


34477 (QU/CE—ENFOR011982) An annotated bibliog- 
eee D.W.; Hsu, 

Larish, G.K.; Downie, J.; Runciman, R. (Queen’s 
Univ, Kin Ontario (Canada). Dept. of Chemical Engi- 
1982. 63p. (CE—01474). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3. 40 
CAN minimum. 

An annotated bibliography (1973-80), with keyword and 
author indexes, is presented on the mathematical modeling of gasifi- 
ers. A computer data base has been established on the subject, and 
an appendix includes a listing of the bibliographic search program. 


34478 (UCRL—97290) On the use of thermal 
data to predict cable ignition performance. eres 
A.C.; Hasegawa, H.K.; Lipska-Quinn, A.E.; Alvares, N 
(California Univ., Berkeley (USA); Lawrence eonenes 
National Lab., CA (USA)). 15 Oct 1987. Contract W-7405- 
ENG-48. 2ip. (CONF-880634—1). 

From 2. international symposium on fire safety science; 
Tokyo, yeh (13 Jun 1988). 

This study explores the feasibility of predicting the piloted 
ignition performance of polymeric material and electrical cable in- 
sulations using thermogravimetric analysis (TGA) data in conjunc- 
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tion with a simple ignition model. We propose that the surface tem- 
perature at which thermal degradation produces pyrolyzate is relat- 
ed to the ignition temperature for that particular material. This tem- 
perature is used in a formula derived from a heat transfer model of 
the ignition process to predict the dependence of polymer ignition 
delay time on the magnitude of an externally applied irradiance. 
The predicted ignition delay times are compared with experimental 
results of piloted ignition delay time of vertically suspended poly- 
mers exposed to different irradiance levels. For most polymers, the 
temperature at which thermal degradation is first observed can be 
used to predict ignition delay times, particularly at high irradiance 
levels. The discrepancy obtained between predictions and measure- 
ments for one of the cable jackets points out the limitations of the 
present approach and suggests that the method is valid only if the 
initially pyrolyzed gases are combustible. 8 refs., 8 figs., 1 tab. 
34479 Siraultaneous thermogravimetric modulated — 
mass and time-cf-flight velocity spectra 
urements of thermal decomposition products trom HM HMX and and 
RDX. Behrens, R. Jr. Northridge, CA; Combustion Institute 
(1987). 29p. (CONF-870484—). Combustion Institute, West- 
ern States Sect., c/o L.S. Caretto, Calif. State Univ., North- 
ridge, CA 91330. 

From Western States Section of the Combustion Institute 

meeting; Provo, UT, ae 6 Apr 198 
=e Technical Paper WSS/C. tet . “g 

Simultaneous thermogra' Sulenis modulated beam mass spec- 
trometry (STMBMS) and “ane-ot flight (TOF) velocity spectra 
measurements of the time-dependent thermal decomposition prod- 
ucts from HMX and RDX show two primary reaction channels. 
One is a condensed phase autocatalytic reaction that produces N2O, 
H.CO, 1-nitoso-3,5,7-trinitro-1,3,5,7-tetrazacyclooctane, and a hy- 
drocarbon-like nonvolatile residue (NVR) as its final products. The 
other is a gas phase reaction that produces NO2, H2O, NO and hy- 
droxy-s-triazine as its final products. The catalyst in the condensed 
phase reaction is probably formaldehyde, the NVR, or both. The 
gas phase channel appears to be a chain reaction that may be initi- 
ated by the abstraction of a hydrogen atom from a CHe group. 
Under the conditions of these experiments, the HMX decomposes 
only through the condensed phase channel and the RDX decom- 
poses through both channels. To assure that only thermal decompo- 
sition products are measured with the mass spectrometer, the ion 
fragmentation of HMX was measured as a function of electron 
energy. Ion fragmentation of HMX was observed down to 12.4 eV 
indicating that appearance potential measurements do not eliminate 
ion signals from ion fragmentation of the HMX reactant. 


34480 Dynamics of propellant ignition. Armstrong, R.C-.; 
Melius, C.F.; Koszykowski, M.L. Northridge, CA; Combus- 
tion Institute (1987). 26p. (CONF-870484—). Combustion 
Institute, Western States Sect., c/o L.S. Caretto, Calif. State 
Univ., Northridge, CA 91330. 

From Western States Section of the Combustion Institute 

Tenses dare 6 Apr 1 E 
bed ~~ 7 cee 

Time ihieiaprat-edie propellant deflagration 
are modeled and a numerical simulation of ignition, extinguishment, 
and reignition is undertaken. Combustion is induced by the applica- 
tion of energy (i.e. radiation) to the moving gas/solid interface until 
steady conditions are achieved. Extinction can be induced by sud- 
denly terminating this energy source- a process often referred to as 
deradiative extinction. An activation energy asymptotic theory for 
deradiation is developed for a Denison and Baum-type model. This 
predicts that an influx of radiation on the order of the steady heat 
release of the exothermic reaction will extinguish the propellant. 
This result is further confirmed by computer simulation of more 
complicated situations than are accessible to the theory. The inclu- 
sion of low activation energy radical reactions can reverse this 
result and, after a short pause subsequent to the deradiation event, 
the propellant will reignite. The reason for this behavior lies in the 
inventory of radicals acquired between the gas/solid surface and 
the end of the gas combustion zone during the period of radiative 
heating. These radicals contain a considerable amount of chemical 
energy as well as the ability to participate in chain propagating re- 
actions at the considerably lower temperatures created by the dera- 
diation event. These circumstances allow the propellant to recover 
from the extinguishment and continue burning. 
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34481 Using mie-scattering for measuring size changes of 
individual combusting particles. Jensen, P.A.; Steeper, R.R.; 


Dunn-Rankin, D. Northridge, CA; Combustion Institute 
(1987). 14p. (CONF-870484—). Combustion Institute, West- 
ern States Sect., c/o L.S. Caretto, Calif. State Univ., North- 
ridge, CA 91330. 

From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-10. 

In this work the authors develop and use a particle sizer de- 
signed to measure relatively large individual particles (50 to 400 
pm) over a large sample volume cross-section (3 mm x 3 mm). The 
authors document the accuracy of the sizer using monodisperse 
droplets of water and n-decane. They also examine the effect of 
combustion on particle sizer performance by comparing the results 
obtained for burning n-decane droplets to results of non-burning 
tests. 


34482 Second-order conditional modeling of turbulent 
nonpremixed flames with a composite PDF. Chen, J.Y. 
Northridge, CA; Combustion Institute (1987). 74p. (CONF- 
870484—). Combustion Institute, Western States Sect., c/o 
L.S. Caretto, Calif. State Univ., Northridge, CA 91330. 

From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-47. 

A second-order conditional model for turbulent nonpremixed 
flames with a composite probability density function (pdf) is pre- 
sented. The composite pdf represents three parts of the scalar field: 
a fully turbulent part, a surrounding nonturbulent part, and a super- 
layer part. The conditional equations are derived using Favre aver- 
aging (density weighting) with the interfacial interaction therms ap- 
pearing in explicitly separate groups. These equations are closed by 
a second-order scheme and models for the interfacial terms. Nitric 
oxide formation is computed by a model including the effects of in- 
termittency and nonequilibrium oxygen-atom concentration. The 
performance of the proposed model is evaluated by comparisons of 
model predictions with three different sets of experimental data for 
turbulent nonreacting and reacting jets. The calculated results are 
also compared with those obtained without the consideration of the 
superlayer and with those predicted by a unconditional model using 
different pdf shapes. Although the uncertainties of the experimental 
data prevent us to draw solid conclusions from these comparisons, 
it is shown that the model predictions can be improved by incorpo- 
rating intermittency and a composite pdf. The improvements are 
most significant for the scalar field. The nitric oxide calculations in- 
dicate that the effect of the superlayer can be significant, suggesting 
the use of the proposed model in this area. 


34483 Soot particle temperatures in axisymmetric laminar 


ethylene-air diffusion flames at pressures up to seven atmos- 
pheres. Flower, W.L. Northridge, CA; Combustion Institute 
(1987). 22p. (CONF-870484—). Combustion Institute, West- 
ern States Sect., c/o L.S. Caretto, Calif. State Univ., North- 
ridge, CA 91330. 

From Western States Section of the Combustion Institute 
spring meeting; Provo, UT, USA (6 Apr 1987). 

Technical Paper WSS/CI 87-29. 

Optical pyrometry has been used to measure the average 
soot particle temperature as a function of axial position in axisym- 
metric laminar diffusion flames at pressures up to 0.7 MPa. The 
temperature measurements are based on measurements of the emis- 
sion and absorption of radiation by soot particles at wavelengths of 
950 nm and either 750 or 850 nm. Average particle temperatures 
determined in this way at atmospheric pressure was found to be in 
excellent agreement with previous CARS measurements of the gas 
temperature in the region where most of the soot is located. Other 
than in the immediate vicinity of the burner tube, temperature is 
relatively constant at early times. The temperature in this early 
region is lower for flames at higher pressures and fuel flowrates, for 
which the soot volume fractions are greater. At late times, the 
cooling rate for heavily sooting flames at pressures of 0.2 MP and 
above was about -22 K/ms, independent of either fuel flowrate or 
pressure. For a given flowrate, the onset of this constant-rate cool- 
ing occurred earlier for flames at higher pressure. There is a direct 
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correlation between the temperature at the location of the peak 
soot volume fraction and the extent of soot oxidation at later times. 


34484 Non-steady group combustion of a cloud of char 
particles, i S.C.; Annamalai, K. New York, NY; 
American Society of Mechanical eers (1987). 9p. 
(CONF-871234—). American Society of Mechanical Engi- 
neers, 345 East 47 St., New York, NY 10017. 

From ASME winter meeting; Boston, MA, USA (13 Dec 
198 

o Technical Paper 87-WA/FACT-4. 

Group theory has been recently proposed for the combus- 
tion modeling of charcarbon particles. To gain a basic understand- 
ing of the group behavior, a simple model such as the steady state 
analysis of a spherically symmetric cloud of charcarbon particles 
burning in quiescent air, was used to obtain results for the cloud 
burning rate. The most important objective was to relate the results 
from individual particle combustion (IPC) model to Group Com- 
bustion (GC) model. While these results may be applicable for con- 
tinuous combustion devices, the processes in coal fired diesel en- 
gines are intermittent. Hence, the present work concerns with the 
modeling of a non-steady (NS) group combustion of a cloud of 
char particles. The results presented here are for the frozen case 
where the gas phase CO oxidation reaction and the CO: reduction 
reaction at the charsurface are suppressed. 
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34485 (ACS—1978) bee ee Nae eee gee te 
development capabilities for in cold regions. 
(Acres Consulting Services Ltd., Niagara Falls, Ontario 
(Canada)). 1978. 510p. (CE—01197). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

This directory is intended as a guide to the research and de- 
velopment capabilities within Canada specific or complementary to 
engineering work in cold regions. For the purpose of this invento- 
ry, cold regions are defined as those areas north of the southern 
limit of discontinuous permafrost, including the Arctic Islands and 
water between, and the ice-affected waters off the east coast of 
Canada. This directory contains 313 listings; information was ob- 
tained through a questionnaire survey and supplemented by tele- 
phone follow-up where necessary to verify data or fill information 
gaps. The criteria for inclusion are a demonstrated research and de- 
velopment capability specific or complementary to engineering 
work in cold regions and an existing business address in Canada. 
The inventory is classified by subject, organization and geographi- 
cal listings, and includes indexes. Each organization listing in the 
directory contains the name and address of the organization, and 
the name of the principal individual to be contacted for further in- 
formation. Major and specific areas for activity are listed together 
with an indication of the number of man-years devoted to each 
major activity in 1977. An indication of an organization’s depth of 
experience in cold regions is documented for the period 1973-1977 
where available. Research activity is subdivided to indicate the per- 
centages devoted to in-house and contract research. To complete 
the listing, special capabilities, facilities and representative projects 
are also included where available. 


34486 (BDX—613-3865) Numerical modeling of a large 
deformation process. Schrank, M.G. (Allied- 
Signal Aerospace Co., Kansas City, MO (USA). Kansas 
City Div.). Apr 1988. Contract AC04-76DP00613. 25p. 
(CONF-880572—2). NTIS, PC A03/MF AO0l;1. Order 
Number DE88008887/JAW. 

From ABAQUS user’s meeting; Newport, RI, USA (31 May 
1988). 

, A numerical solution, using finite element methods, is pre- 
sented for the simulation of a blow-molding process used to form a 
thermoplastic polymer (polyethylene terephthalate). The constitu- 
tive relationship employed in the analysis is a modification of the 
creep power law, allowing both strain hardening and strain rate 
hardening of the material. Analytical results compare well with ex- 
perimental data for both rate of deformation during the forming 
process and strain distribution in the final formed configuration. 15 
figs. 
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(SAND—87-2839C) Automated generation of uni- 
tao Group Technology part codes from Am: yn data. 
Ames, A.L. (Sandia National Labs., NM 
(USA)). 1987. Contract AC04-76DP00789. W936 NG (CONF- 
880719—1). NTIS, PC A02/MF AOI - 02/MF AO!; 1; GPO 
Dep. Order Number DE88002508/JAW. 

From ASME international computers in engineering confer- 
ence and exhibition; San Francisco, CA, USA (31 Jul 1988). 

Group Technology is a manufacturing theory based on the 
pone ore hess nae na tee 0 28.0 ys ede a 
parts to enhance the manufacturing process. Part classification and 
coding systems group parts into families based on design and manu- 
facturing attributes. Traditionally, humans code parts by examining 
a blueprint of the part to find important features as defined in a set 
of part classification rules. This process can be difficult and time 
consuming due to the complexity of the classification system. 
Coding can require considerable interpretation, 
making consistency a problem for organizations employing many 
(human) part coders. A solution to these problems is to automate 
the part coding process in software, using a CAD database as input. 
It is straightforward to translate the part classification rules into a 
rule based expert system. A more difficult task is the recognition of 
part coding features from a CAD database. Previous research in 
feature recognition has concentrated on material removal features 
(depressions such as holes, pockets and slots). Part classification re- 
quires the ability to recognize such features, plus other features 
such as hole patterns, symmetries and overall part shape. This 
paper extends feature recognition to include part classification and 
coding features and describes an expert system for automated part 
classification and coding being developed. This system accepts 
boundary-representation solid model data and generates a part 
code. Specific feature recognition problems (such as intersecting 
features) and the methods developed to solve these problems are 
presented. 


34488 (SAND—88-0272C) Developing a connector selec- 


ethodology 
(Sandia National Labs., Albuquerque, NM (USA). 1988. 


Contract AC04-76DP00789. 29p. (CONF-880719—5). 
NTIS, PC A03;3. Order Number DE88008110/JAW. 

From ASME international computers in engineering 
ence and exhibition; San Francisco, CA, USA (31 Jul 1988). 

At Sandia there exist over 1200 qualified electrical connec- 
tors that an engineer can choose from for a given application. Cur- 
rently, engineers select a connector from a small group of familiar 
connectors. This technique may not select the connector which is 
best suited for the application. To asist engineers in selecting the 
most suitable connector from those available, a user friendly, menu 
driven database was required. Nijssen’s Information Analysis Meth- 
odology (NIAM), a conceptual information modeling technique, 
was used to characterize the connector data requirements. NIAM 
gives the designer techniques for gathering, modeling, and analyz- 
ing information. The major benefit of the NIAM was the ability to 
gain acceptance and approval of the conceptual model from man- 
agement and users. The conceptual model may then be implement- 
ed in any specfified database management system. This paper will 
discuss the development of the connector selection database at 


confer- 


(SAND—88-1003C) A eo vee De on ap- 
coamni to the evaluation of vision systems for teleoperated ve- 
hicles. Miller, D.P.; McGovern, D.E. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 15p. (CONF-880752—1; CONF-880752—). 
NTIS, PC A03/MF A01;1. Order Number DE88010351/ 
JAW. 

From International symposium on teleoperation and control; 
~~ UK (12 Jul 1988). 

In order to perform teleoperated missions successfully, a 
remote vehicle operator must be provided with adequate feedback 
information. The limited bandwidth of the transmission media, 
however, forces trade-offs between channel quantity and fidelity. 
Since conveying vehicle motion cues to the driver in the field is 
impractical, the primary mode of feedback is visual, via an onboard 
closed-circuit television system. Intelligent allocation of video band- 
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width is predicated on determining which video system characteris- 
tics contribute the most to driving performance. Factors include 
such things as camera placement, video resolution, field-of-view, 
color, steering coupling, and the use of multiple cameras. Sandia 
National Laboratories is conducting mobility testing to study these 
effects on off-road, remote driving performance. Recent activities 
included conducting an experiment to investigate the relationships 
between remote driving performance and laboratory visual per- 
formance tasks using videotapes of off-road driving recorded with 
the vision systems of interest. Subjects participated either in actual 
remote driving (teleoperation) or in video simulation of remote 
driving using three different video systems currently being consid- 
ered for a prototype teleoperated vehicle. This paper discusses the 
results of the experiment. Analysis of the data suggests that the lab- 
oratory simulation technique is viable for comparing obstacle detec- 
tion and identification performance while using different video sys- 
tems. The establishment of a valid, inexpensive laboratory simula- 
tion technique can lead to a cost-effective means of evaluating and 
comparing numerous combinations of video system parameters for 
use in teleoperated land vehicles. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 32142, 32143, 32144, 32145, 32146, 32171, 
32279, 32282, 32289, 32322, 32330, 32361, 32789, 32790, 32791, 32792, 32837, 
33551, 33682, 33956, 33969, 34656, 34659, 34686 


34490 (AD-A—186654/0/XAB) Perceptions of nuclear 
war. Research report. Alexandrow, N. (Air War Coll., Max- 
well AFB, AL (USA)). May 1987. 60p. (AU-AWC—87- 
005). NTIS, PC A04/MF AOl1. 

Mutual deterrence has been the keystone of U.S. nuclear 
strategic policy with respect to the Soviet Union. But for mutual 
deterrence to be viable, the perceptions of nuclear weapons and nu- 
clear war must be shared by both nations. There are currently 
many misconceptions in the West about Soviet views of nuclear 
war. These misconceptions have been reinforced over the years by 
Soviet public pronouncements. Through an examination of the 
mindset of the Soviet people, Soviet doctrinal literature, and Soviet 
offensive and defensive systems, this paper provides compelling evi- 
dence for the way the Soviet Union really perceives nuclear war. 


34491 (AERE-R—12860) experimental facilities of 
the UKAEA. Hills, PR. (OKAEA Harwell Lab. Marketing 
and Sales Dept.). Oct 1987. 16p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88752762/JAW. 

This list of UKAEA capital equipment was first assembled 
for the Interdepartmental Committee on Large Experimental Facili- 
ties as a contribution to a directory of national installations with a 
replacement value of Pound 1M or more. It is now being circulated 
in report form within the Authority, to assist staff to demonstrate 
to customers the wide range of facilities the Authority has available 
to carry out contract work, and to help them identify where cus- 
tomers’ work can best be placed. 


34492 (BDX—613-3897) Automatic control development 
for a coordinate measuring machine: Final Russell, 
R.J. (Allied-Signal Aerospace Co., Kansas City, MO (USA). 
Kansas City Div.). Mar 1988. Contract AC04-76DP00613. 
25p. NTIS, PC A03/MF A01;1; GPO Dep. Order Number 
T188007316/JAW. 

This project was undertaken to improve both the productivi- 
ty and the capability of a manually operated coordinate measuring 
machine (CMM). The project has resulted in the modification of an 
existing CMM. This machine was modified to provide the capabil- 
ity of measuring comparator charts and steel rule dies while simul- 
taneously increasing the CMM’s inspection productivity. This ac- 
complishment was achieved by consolidating the CMM controls 
and adapting a closed circuit television microscope system 
(CCTVM). The microscope system provides the capability of a 
non-contact null detector that is required for inspection of compar- 
ator charts and steel rule dies. The CMM is now used to inspect 
and certify these items. The productivity of the inspection process 
was increased by consolidation of the machine controls into one 
small mobile panel that is readily accessible to the machine opera- 
tor. The consolidation of the controls has resulted in a 22% reduc- 
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tion in inspection time, a reduction attributed to the elimination of 
several operator movements previously required to operate the 
CMM. 7 figs., 8 tabs. 


34493 (BNL—41160) Magnetization studies of multifila- 
mentary NbsSn wires. Ghosh, A.K.; Sam W.B. (Brook- 
haven National Lab., Upton, NY (USA)). Mar 1988. Con- 
tract AC02-76CH00016. 12p. NTIS, PC A03/MF A0Oi;1. 
Order Number DE88009103/JAW. 


The hysteretic magnetization of NbsSn conductors made by 
several different processes were measured in transverse applied 
field. In most cases it was found that the effective filament size is 
much greater than the nominal one. Additionally niobium barriers 
were found to substanially increase the magnetization at all fields. 
The effect of varying the local niobium to copper ratio in “internal 
tin” conductors was also investigated. 5 refs., 6 figs. 


34494 (CEA-DAS—397) Analysis of safety margins for 
PuO, containers. Hubert, P.; Tomachevsky, E. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. d’Analyse de Surete). Nov 1987. 18p. (In 
French). (CONF-8610337—). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88753360/JAW. 

From SFRP meeting on mastering of a transport system for 
dangerous materials; Paris, France (7 Oct 1986). 

In the regular manner the containers for PuO2 transport are 
type B(U) and give satisfaction to the AIEA proofs. However the 
vigour of this conception’s containers and the analysis of other ra- 
dioactive containers permit to think that large safety margins exist. 
In this paper, the importance and the kind of these margins are 
studied. 


34495 (CEA-DAS—417) Advantages and weakness of the 
Monte Carlo method used in studies for safety-criticality in 
nuclear installations. Both, J.P.; Ermont, G.; Poullot, G. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. d’Analyse de Surete). Nov 1987. 8p. (In 
French). (CONF-871045—). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE88753173/JAW. 

From International seminar on nuclear criticality safety; 
Tokyo, Japan (19 Oct 1987). 

The choice of the Monte Carlo method by the criticality 
service of the CEA is justified by the advantages of this method 
with regard to analytical codes. In this paper the authors present 
the advantages and the weakness of this method. Some studies for 
remediate at this weakness are presented. 


34496 (CEGB-TPRD/B—0893/R87) Testing of the in 
situ fire extinction system of the Trawsfynydd splitter debris 
storage re yg oe ag R.N. (Central Electricity Gener- 
ating Board, keley (UK). Berkeley Nuclear Labs.). Jan 
1987. 16p. NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE88752773/JAW. 

The proposed design of a Magnox splitter debris storage 
drum for Trawsfynydd incorporates an in situ solid fire extingui- 
shant Graphex CK23 on the debris surface. This is an interlamellar 
graphite residue compound that intumesces when heated to provide 
an air-restricting layer. Two series of fire tests with the extingui- 
shant in place have been carried out on full sized drums containing 

irradiated splitter debris, to demonstrate the effectiveness of the 
system. 


34497 (CONF-870903—Vol.2-Absts., pp 6.1.08) Techno- 
logical choices for rural water supply: Defining the role for 
photovoltaics relative to handpumps and diesels. Cabraal, A. 
(Meridian woe Falls Church, VA (USA)). 1987. NTIS 
ee 'y), PC A99. Order Number DE88770197/ 


From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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34498 (CONF-870903—Vol.2-Absts., pp 6.1.10) System 
analytical approach to photovoltaic water pumping using 
energy carrier concept. Bajin, Z. (George Brown Coll., To- 
ronto, Ontario (Canada). Energy Conversion Technology). 
1987. NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34499 (CONF-870903—Vol.2-Absts., pp 6.1.12) Batch- 
wise working piston pump system. Bohn, H. (Loewe Pum- 
ik G.m.b.H., Lueneburg (Germany, F.R.)). 1987. 
NTIS (US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34500 (CONF-870903—Vol.2-Absts., pp 6.1.13) Mini- 
mizing the price of the cubic meter of pumped water by a DC 
solar pump. Bennouna, A.; Ijdiyaou, Y.; Essafti, A.; Khai- 
dar, M. f. (Marrakech Univ. (Morocco). Physics Dept.). 1987. 
(US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34501 (CONF-870903—V ol.2-Absts., PP . 6.1.14) Comput- 
er model for optimising the performance of solar photovoltaic 
powered pumping systems. Kenna, J.P.; Jones, G. (I.T. 
Power Ltd., Eversley (UK)). 1987. NTIS (US Sales Only), 
PC A99. Order Number DE88770197/JAW. 

From International Solar Energy iety international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34502 (CONF-870903—Vol.2-Absts., pp 6.1.15) Photo- 
from wells, V: 


voltaic water azeos, E.; Avarit- 
siotis, J.N.; Rakopoulos, C.D. (BP Greece, Athens. Solar 
t.; Ethnikon Méetsovion Polytechneion, Athens 
(Greece)). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34503 (CONF-870903—Vol.2-Absts., pp 6.1.16) On the 
optimum design of photovoltaic N,; 
Mocci, F.; Tosi, M. (Cagliari Univ. (Italy). Inst. of Electro- 
technics). 1987. NTIS (US Sales Only), PC A99. Order 
Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34504 (CONF-880384—1) An overview of the develop- 
ment of a linear broadband analog link. Ramsey, 
R.L. (BG and G Energy Measurements, Inc., Los Alamos, 
NM (USA). Los Alamos Operations). 1988. Contract AC08- 
88NV 10617. 24p. NTIS, PC A03/MF A0O1. Order Number 
DE88008668/JAW. 

From DOD fiber-optics conference; McLean, VA, USA (22 
Mar 1988). 

Data recording requirements for SDI and nuclear weapons 
tests have increased the demands placed on analog data links. The 
development of a low-distortion, 100-MHz fiber-optic link for these 
applications is described. 1 ref., 1 tab. 


34505 (CONF-880499—1) Sensor fusion for robot naviga- 
tion. Jollay, D.M.; Ricks, R.E. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract ACO05-840R21400. 19p. 
(CONF-880499—). NTIS, PC A03/MF AOl;1. Order 
Number DE88008383/JAW. 
From 26. annual conference of the Association for Comput- 
ing Megayaeen Southeast Region; Mobile, AL, USA (21 Apr 1988). 
This paper demonstrates how a relatively simple vision anal- 
ysis algorithm can be used in conjunction with sonar sensors to 
greatly improve the ability of the robot to perceive and accurately 
locate obstacles. So far, the system can only handle somewhat con- 
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strained environments: tall, rectangular, darker colored obstacles 
with well lighted, ligher colored walls forming the background. 
The intent was to demonstrate how a simple sensor fusion system 
can lead to great improvements in robot perception. The program 
is executed much more quickly than other more sophisticated 3D 
vision techniques. It is more reliable than if just one type of sensor 
was used. In addition, the robot, HERMIES-II, is capable of accu- 
rately maintaining its position and orientation in the navigation 
area. The navigation program is relatively inexpensive to imple- 
ment, and is goal oriented. It allows relatively optimum paths to be 
found in a previously unexplored, potentially dynamic environment. 
9 refs., 6 figs. 


34506 SS Motor-response learning at 
process coutrol panel by an autonomous robot. Spelt, PF; . 
Saussure, G.; Lyness, E.; Pin, F.G.; Weisbin, C.R. (Oak 
Ridge National Lab., TN (USA)). 1988. Contract ACO0S5- 
840OR21400. 3lp. NTIS, PC A03/MF A01;1; GPO Dep. 
Order Number DE88005055/JAW. 

From 5. international conference on machine learning; Ann 
Arbor, MI, USA (12 Jun 1988). 

The Center for Engineering Systems Advanced Research 
(CESAR) was founded at Oak Ridge National Laboratory (ORNL) 
by the Department of Energy's Office of Energy Research/Divi- 
sion of Engineering and Geoscience (DOE-OER/DEG) to conduct 
basic research in the area of intelligent machines. Therefore, re- 
searchers at the CESAR Laboratory are engaged in a variety of re- 
search activities in the field of machine learning. In this paper, we 
describe our approach to a class of machine learning which in- 
volves motor response acquisition using feedback from trial-and- 
error learning. Our formulation is being experimentally validated 
using an autonomous robot, learning tasks of control panel monitor- 
ing and manipulation for effect process control. The CLIPS Expert 
System and the associated knowledge base used by the robot in the 
learning process, which reside in a hypercube computer aboard the 
robot, are described in detail. Benchmark testing of the learning 
process on a robot/control panel simulation system consisting of 
two intercommunicating computers is presented, along with results 
of sample problems used to train and test the expert system. These 
data illustrate machine learning and the resulting performance im- 
provement in the robot for problems similar to, but not identical 
with, those on which the robot was trained. Conclusions are drawn 
concerning the learning problems, and implications for future work 
on machine learning for autonomous robots are discussed. 16 refs., 
4 figs., 1 tab. 


34507 (CONF-8606388—1) Comparison of SDF [Stand- 
ard Data Format] and IGES [Initial Graphics 
Specification] translators for PATRAN/CADAM communi- 
cation. Bradley, J.P.; Cain, W.D.; Chipley, K.K.; Domm, 
T.C.; Gray, W.H. (Martin Marietta Energy Systems, Inc., 
Oak *Ridge: TN (USA)). 1986. Contract AC05-840R21400. 
20p. NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE88007256/JAW. 

From PATRAN users conference; Newport Beach, CA, 
USA ber ner Jun 1986). 

Martin Marietta Energy Systems, Inc., uses CADAM design 
and drafting software on several IBM mainframe computers. Most 
of the engineering analysis activity occurs on DEC VAX comput- 
ers utilizing PATRAN and MSC/NASTRAN. As in most large or- 
ganizations, this mix of hardware and software causes a multitude 
of communications problems. Vertical integration of design activi- 
ties from the conceptual level to the formation of numerical control 
(NC) tapes is the goal. The investigation of an appropriate transla- 
tor between PATRAN and CADAM has concentrated on the Ini- 
tial Graphics Exchange Specification (IGES) and the Standard 
Data Format (SDF) interface written by LTV Aerospace and De- 
fense Company. Both interfaces are operational and can alleviate 
some of the repetitious input of geometric data. The limitation of 
the current production version of CADAM to two-dimensional 
modeling restricts usefulness of either interface at this time. The 
SDF interface seems to incorporate some unique features that yield 
a high-quality two-dimensional representation as received in 
PATRAN. The IGES interface attempts to preserve the three-di- 
mensional information in the model at the expense of high-quality 
visual representation in PATRAN. Results of both translations are 
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described, and limitations are discussed. The IGES translator suc- 
cessfully transferred files in both directions, while the SDF transla- 
tion from SDF to CADAM could not be achieved. 1 ref., 11 figs. 


34508 (DOE/ER/13448—T3) Visible tunable source. 
(Hughes Aircraft Co., Long Beach, CA (USA). Advanced 
Products Lab.). Oct 1987. Eontract FG03-85ER 13448. 60p. 
NTIS, PC A04/MF A0l1;1; GPO Dep. Order Number 
DE88006442/JAW. 

We planned four tasks for the second phase of this project; 
these are: study the effect of different grating materials; study the 
effect of different grating shapes; study the effect of anisotropic 
conductivity, and optimize the resonator configuration. Because the 
measurement techniques involved in the first two tasks are similar, 
the studies on different grating materials and shapes are discussed 
together. We are conducting two more experiments which were 
not originally planned. An experiment with a high current pulsed e- 
beam generator is presented and a measurement of radiation as a 
function of beam thickness is reported. 


34509 (DP-MS—87-66) peas reactor repair: GTA [gas 
tungsten Arc] weld cracking caused by entrapped helium. 
Kanne, W.R. Jr. (Savannah River Lab., Aiken, SC (USA)). 
1988. Contract AC09-76SR00001. 56p. (CONF-8804142—3). 
NTIS, PC A04/MF AO1;1. Order Wamber DE88009098/ 
JAW. 

From American Welding Society meeting; New Orleans, 
LA, USA (18 Apr 1988). 

A repair patch was welded to the wall of a nuclear reactor 
tank using remotely controlled thirty-foot long robot arms. Further 
repair was halted when gas tungsten arc (GTA) welds joining type 
304L stainless steel patches to the 304 stainless steel wall developed 
toe cracks in the heat-affected zone (HAZ). The role of helium in 
cracking was investigated using material with entrapped helium 
from tritium decay. As a result of this investigation, and of an ex- 
tensive array of diagnostic tests performed on reactor tank wall ma- 
terial, helium embrittlement was shown to be the cause of the toe 
cracks. 


34510 (DP-MS—88-37) Mobile robot survival. Sias, F.R. 
Jr.; Heckendorn, F. (Clemson Univ., SC (USA). Dept. of 
Electrical and Computer Engineering; Savannah River 
Lab., Aiken, SC (USA)). 1988. Contract AC09-76SR00001. 
5p. (CONF-880433—5). NTIS, PC A02/MF A0O1;1. Order 
Number DE88009108/JAW. 

From Southeastcon ‘88 conference and exhibit; Knoxville, 
TN, USA (11 Apr 1988). 

Mobile robots designed for use in hazardous environments 
around nuclear reactors or nuclear power plants are subject to a 
number of threats that may severely damage or result in the loss of 
an expensive robot. If the radiation level is sufficiently high it will 
not be possible to send a man into the environment to correct the 
malfunction and the robot may not be recoverable. In order to pro- 
tect a mobile robot in a hazardous radiation environment, it is first 
necessary to examine and classify all of the potential threats and 
then devise schemes to prevent or counteract each possible source 
of damage in a cost-effective manner. Some of the most obvious 
mobile robot threats include radiation damage to on-board electron- 
ics, non-recoverable attitude due to capsizing or suspension of the 
transport, damage due to robot or arm collision with objects, im- 
mobilization by obstructions, loss of control tether, and loss of 
robot power. Experience with a wheeled robot at the Dupont Sa- 
vannah River Laboratory has demonstrated that it is readily possi- 
ble to tip a robot over or to trap the robot arm in overhead objects 
when controlling it using cues only from an on-board video 
camera. This paper provides an analysis of the threats and examines 
possible solutions. 


34511 (DPST—86-202) Automated vault storage robotic 
system 72-hour test run. Johnson, A.T. (Savannah River 
Lab., Aiken, SC (USA)). 3 Jan 1986. Contract ACO09- 
76SRO00001. 8p. NTIS, PC A02/MF A01;1. Order Number 
DE88010639/JAW. 

The 72-hour test run for the robotic vault storage system in 
305-M was completed on December 13, 1985. Technicians from 
ATD/SRL were used to operate the system around the clock. The 
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purpose of the test was to determine the ability of the robotic 
system to run on a continuous basis and locate any problem areas 
of the setup. The ability of unexperienced operators to run the 
menu-driven system with minimum training was also observed. Test 
procedures, results, and difficulties are discussed in this report. 


34512 (EGG-M—12987) Magnetic heat pump design. 
Kirol, L.D.; Dacus, M.W. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1988. Contract AC0O7-761D01570. Sp. (CONF- 
8708237—1). NTIS, PC A02/MF A01;1. Order Number 
DE88007730/JAW. 

From IECEC '87; Philadelphia, PA, USA (10 Aug 1987). 

Heat pumps utilizing the magnetocaloric effect offer a poten- 
tially attractive alternative to conventional heat pumps and refrig- 
erators. Many physical configurations of magnetic heat pumps are 
possible. Major classes include those requiring electrical energy 
input and those with mechanical energy input. Mechanical energy 
is used to move magnets, working material, or magnetic shielding. 
Each type of mechanical magnetic heat pump can be built in a 
rotary (recuperative) or reciprocal (regenerative) configuration. 
Machines with electrical energy input utilize modulation of the 
magnetic field to cause working material to execute the desired 
thermodynamic cycle, and can also be recuperative or regenerative. 
Recuperative rotary heat pumps in which working material is 
moved past stationary magnets is the preferred configuration. Re- 
generative devices suffer performance degradation from tempera- 
ture change of regenerator material and mixing and conduction in 
the regenerator. Field modulated cycles are not practical due to ac 
losses in superconducting magnets. Development of methods for re- 
cuperator fluid pumping is the major challenge in design of rotary 
recuperative devices. Several pumping options are presented, and 
the design of a bench scale heat pump described. 7 refs., 7 figs. 


34513 (EGG-M—25187) Ultrasonic and video computer- 
ized data acquisition for automated welding. Johnson, J.A.; 
Carlson, N.M.; Allemeier, R.T.; Bannister, D.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1988. Contract ACO07- 
761D01570. 10p. (CONF-880686—1). 

From Computer technology in welding; Cambridge, UK (8 
Jun 1988). 

A computerized data acquisition system has been developed 
and employed in sensing of gas metal arc welding (GMAW). Ultra- 
sonic measurements of the weld-pool geometry have been made 
using expert-systems techniques to discriminate among the molten/ 
solid interface geometries found during the root pass in a V-groove 
in carbon steel. A similar system was used to acquire video data 
from the Idaho National Engineering Laboratory (INEL) weld 
vision system and to measure the width of a weld pool as the weld- 
ing parameters were systematically varied. The system is based on a 
CAMAC (Computer Automated Measurement and Control) crate 
controlled by an LSI 11/73 computer. The chief advantage of the 
CAMAC system is the ease of making both hardware and software 
changes. The CAMAC system provides a robust, well isolated 
interface for a large variety of data acquisition and control mod- 
ules. In these applications transient digitizers collect the data (ultra- 
sonic A scan or video line scan) under the control of the computer. 
The computer also collects information from timing and encoder 
modules in the CAMAC crate. Because the single software driver 
for the CAMAC system is the same for all modules, programming 
changes can be made in a higher level language (e.g., FORTRAN) 
rather than in assembler language. 7 refs., 13 figs. 


34514 on aaa amen Critical study on the ir- 
radiated fuel transport containers. Gualdrini, G.F.; Man- 
cioppi, S. (ENEA, Rome (lItaly)). 1987. 85p. (in Italian). 
NTIS (US Sales Only), PC A05/MF A01. Order Number 
DE88701799/JAW. 

The report summarizes the work done by a NEA-CSNI 
Working Group devoted to the analysis of large arrays of Fissible 
Class II transport containers in order to assess: 1) codes validation 
criteria and safety margins; 2) large arrays and mixed arrays com- 
putations. The results have been obtained using several neutronic 
codes and various cross section libraries, available at ENEA. 21 
refs. 
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34515 (EPRI-NP—5784) Effects of the 1985 Mexico 
earthquake on power and industrial facilities: Final report. 
(EQE, Inc., San Francisco, CA (USA)). Apr 1988. 139p. 
Research Reports Center, Box 50490, Palo Alto, CA 
94303;1; GPO Dep. Order Number T188009900/JA W. 

This report presents the results of several investigations of 
the industrial area near the epicenter of the Mexico Earthquake of 
September 19, 1985. The epicentral industrial area is of interest be- 
cause of the large size of its manufacturing operations, the large 
sample of modern equipment installations, and the extent of earth- 
quake damage. Of particular focus were the examples of current 
vintage power supply equipment, and control and instrumentation 
systems. The industrial facilities investigated were representative of 
modern power plant and substation installations. Earthquake 
damage to mechanical and electrical equipment was primarily relat- 
ed-to ground settlement, damage to building structures, or to a lack 
of equipment anchorage or design provisions for lateral load resist- 
ance. 9 refs., 54 figs., 1 tab. 


34516 (LA-UR—88-313) Finite element welding computa- 
tions using general purpose nonlinear analysis codes. Van 
Gulick, L.A. (Los ams National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 29p. (CONF-880661—1). 
NTIS, PC A03/MF AO01;1; GPO Dep. Order Number 
DE88005398/JAW. 

From ASME pressure vessel and piping conference; Pitts- 
burgh, be USA (19 Jun 1988). 

Parts being welded high local temperatures and 
severe thermal gradients which lead to large local stresses due to 
nonuniform thermal expansion and contraction. Unacceptable deg- 
radation of material mechanical properties, residual stresses, and 
changes in geometry can result. General purpose nonlinear finite 
element method analysis codes offer features which should facilitate 
their use for predicting weiding temperatures, displacements, and 
stresses. A series of computations evaluating the use of general pur- 
pose codes for this purpose is described. Useful code features are 
identified and computational procedures to enhance solution accu- 
racy suggested. 22 refs., 10 figs., 2 tabs. 


34517 (LA-UR—88-789) Why plasma armature railguns 
don't work (and what can be done about it). Parker, J.V. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W- 
7405-ENG-36. 9p. (CONF-880478—9). NTIS, PC A02/MF 
A01;1. Order Number DE88007900/JAW. 

From 4. symposium on electromagnetic launch technology; 
Austin, TX, USA (12 Apr 1988). 

Plasma armature railguns have failed to achieve the high ve- 
locities predicted in the early 1980's. Only a few experiments in the 
last decade have exceeded the velocity of 5.9 km/s obtained by 
Rashleigh and Marshall in their pioneering plasma armature experi- 
ments. The apparent barrier at 6 to 7 km/s results from viscous and 
ablation drag on neutral and ionized material in the railgun bore. It 
has taken almost five years to understand and demonstrate clearly 
the inter-relation of ablation, viscous drag, and arc restrike. In the 
light of this improved understanding, it is time to examine the 
future potential of plasma armature railguns. There is little reason 
to hope that conventional railguns will exceed a velocity of 8 to 10 
km/s. New approaches based on reducing the amount of material 
entering the bore or eliminating electrical conduction appear prom- 
ising. Based on current understanding a velocity of 20 to 25 km/s 
appears possible using either advanced materials or novel railgun 
power systems. 12 refs., 3 figs., 3 tabs. 


34518 (LA-UR—88-847) Heat pump radiators 
arte merino ete raed cae 
R.S. (Los Alamos National Lab., NM (USA)). 1988. Con- 
tract W-7405-ENG-36. 24p. (CONF-880122—10). NTIS, PC 
A03/MF A0O1. Order Number DE88007890/JAW. 

From 5. symposium on space nuclear power systems; Albu- 
querque, NM, USA (11 Jan 1988). 

Because future space missions will require heat rejection sub- 
systems having megawatt capacity, the development of lightweight 
heat rejection techniques is desirable. Closed systems for waste heat 
rejection in space are radiative and their capacity is proportional to 
the fourth power of absolute temperature. Reductions in the surface 
area and therefore, in the mass of a space radiator are possible by 


42 ENGINEERING 
4202 Facilities And Equipment 


increasing the heat rejection temperature above the temperature of 
the thermal source. One proposed method of increasing the heat re- 
jection temperature uses a heat pump powered by a cyclic heat 
engine operating at a temperature above the waste heat source. 
This heat pumping technique reduces the required direct radiator 
surface area, but it introduces mass penalties associated with its 
power supply and its heat rejection system. The use of a heat pump 
augmented heat rejection system will generally be practical if it re- 
duces the total radiator mass requirement over a suitable baseline 
design. The mass penalties of the heat pump augmented radiator 
over a baseline (a flat plate radiator) are considered in this analysis. 
2 refs., 8 figs., 1 tab. 


34519 (LASOU—8601) Annual progress report of Labo- 
ratory for Applied Superconductivity, Osaka University. 
(Osaka Univ., Suita (Japan)). Aug 1986. vp. (In Japanese). 
Osaka Univ., ‘Suita, Japan. 

Papers ‘from the annual progress report have been separately 
indexed for inclusion in the Energy Data Base. 


34520 (ORNL/TM—10657) A 

averaging flowmeter using FORTH language. 
Jatko, W.B. (Oak Ridge National Lab., TN (USA)). Apr 
1988. Contract AC05-840R21400. 7ip. NTIS, PC A04/MF 
A01;1. Order Number DE88008988/JAW. 

Thesis submitted to University of Tennessee, Knoxville. 

A flowmeter was designed and constructed to measure the 
average fluid flow during a 10-min interval. The instrument used a 
bubbler system and differential pressure sensors to measure the den- 
sity-compensated level in a sealed vessel. A microcomputer was 
used to record a fluid-level histogram and to calculate the slope of 
the histogram through a linear least-squares regression. The average 
flow is proportional to the slope of the fluid-level histogram. The 
average flow rate in four independent vessels was displayed on the 
front panel. 9 refs., 18 figs. 


ee oe Path-planning in a known 
environment with obstacles: Potential application 
to an automatic alarm testing robot. Sreenath, N. (Oak Ridge 
National Lab., TN (USA). Center for Engineering Systems 
Advanced Research). May 1988. Contract AC05- 
840OR21400. 30p. (CESAR—88/09). NTIS, PC A03/MF 
A01;1. Order Number DE88010968/JAW. 

The feasibility of using an expanded version of a path plan- 
ning algorithm in the development of an Automatic Alarm Testing 
Robot (AATR) was investigated. Use of an AATR for security 
tasks implies the requirement that communication exists between 
the robot and the security systems or personnel except in the event 
of a site emergency or mechanical failure aboard the robot. Fur- 
thermore, the execution of the actual alarm testing needs to be car- 
ried out in narrow, time windows. Thus the path plan- 
ning algorithm for such a robot should be capable of not only 
taking the robot from one point to another in a known environment 
with unexpected (a priori unknown) obstacles in real time, but also 
time-synchronization with the security systems. Here we propose 
such an algorithm which uses a breadth-first search technique and 
discuss its implementation onboard the HERMIES IIB robot. A 
demonstration of the algorithm in a hard real-time environment is 
presented and some future desirable enhancements of the algorithm 
are discussed. 3 figs., 1 tab. 


(ORNL/TM—10743) HeFlow: A program for cal- 
and 


HeFlow user’s manual. Keller, M.W. (Oak Ridge National 
Lab., TN (USA)). Mar 1988. Contract AC05-840R21400. 
35p. NTIS, PC A03/MF AO0l;1. Order Number 
DE88008941/JAW. 

HeFlow, a program to calculate the pressure and tempera- 
ture of supercritical helium flowing in a heated channel, has been 
used to model the flow in the Westinghouse (WH) Large Coil Pro- 
gram (LCP) coil. The passage of the helium both at normal operat- 
ing conditions and near the critical point has been shown to be 
isenthalpic to better than 1 or 2 parts in 1000. The effect of chang- 
ing the sign of the Joule-Thomson (J-T) coefficient is duscussed, 
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and a useful approximation for temperature changes in helium flow 
is developed. 


34523 (ORNL/TM—10787) Determination of multiaxial 
flow surfaces at elevated temperatures using the concept of 
Clinard, J.A.; Lacombe, C. (Oak on 
National Lab., TN (USA); Tennessee Univ., Kno: 
naa Apr 1988. Contract AC05-840R21400. 87p. NTIS, 
PC A05/MF A0O1;1. Order Number DE88009443/JAW. 

This analytical activity builds on previous experimental ef- 
forts at Oak Ridge National Laboratory to measure multiaxial flow 
surfaces using tubular specimens of type 316 stainless steel. Tests 
were isothermal at 650{degree}C (1200{degree}F). Flow surface 
determination was conducted after certain torsional preloadings and 
was composed of a series of 16 probes at 16 distinct axial/torsional 
stress-rate ratios. These probes sufficiently characterized the flow 
surfaces in the stress subspace. Previous analytical efforts reduced 
the experimental data for determination of surfaces of constant in- 
elastic strain rate (SCISR). Current efforts remove assumptions 
concerning the inelastic strain state (for the multiaxial response) and 
reuse the experimental data to cast flow surfaces in the form of sur- 
faces of constant dissipation potential (SCDP). Some 43 SCDP 
flow surface families are determined from the high-temperature ex- 
perimental database. Details of the analytical techniques are provid- 
ed. Resulting preliminary assessments are presented and discussed 
concerning various theoretical subjects such as normality of strain 
rate vectors and goodness-of-fit of candidate stress functions com- 
posed of second and third stress invariants. 8 refs., 48 figs. 


34524 (PB—88-857925/XAB) Safety in the chemical in- 
dustry. January 1970-January 1988 (citations from the Engi- 
neering Index data base). ee See ee 
1988. (National Technical Information Service, Sp 

VA (USA)). Feb 1988. 129p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-854840. 

This bibliography contains citations concerning safety and 
health in chemical-process plants. Topics covered include building 
and plant layout, machinery, pressure vessels, flammable liquids, 
fire and explosion prevention, industrial hygiene and laboratory 
safety. The training of safety professionals is also discussed. (This 
updated bibliography contains 322 citations, 25 of which are new 
entries to the previous edition.) 


34525 (SAND—86-0083) Experimental and theoretical 
analysis of the radiative transfer within a sooty pool fire. 
Longenbaugh, R.S.; Matthews, L.K. (Sandia National Labs., 
Albuquerque, NM "(USA); New Mexico State Univ., Las 
Cruces (USA). Dept. of Mechanical Engineering). Feb 
1988. Contract AC04-76DP00789. 14ip. (TTC—0642). 
NTIS, PC A0O7/MF AO01;1; GPO Dep. Order Number 
DE88007099/JAW. 

Numerous models are available for characterizing the radi- 
ation heat transfer environment within a sooty pool fire. Usually, 
these models contain a number of unknown parameters (i.e., extinc- 
tion coefficient and absorption coefficient) which correspond to 
physical properties of the fire environment. The objective of this 
work is to provide quantitative estimates of the unknown param- 
eters, using experimental data obtained from a large scale pool fire 
(9.1 m x 18.3 m) and nonlinear parameter estimation techniques. 
This work is part of an effort to evaluate the effects of a sooty pool 
fire on shipping containers transporting radioactive materials. In 
some unusual accident situations a container may be completely en- 
gulfed in flames, so it is important to understand the radiation ef- 
fects on a container. Since radiation plays a dominant role in the 
total energy balance, radiation effects are the main thrust of this 
study. The radiation-to-convection ratio is on the order of four or 
five to one. This ratio has been suggested by other authors and is 
confirmed by the current work. During the course of this work, it 
was determined that the large scale pool fire was absorption domi- 
nant. Therefore, scattering was neglected and a one parameter 
model was developed. Mean absorption coefficients ranged between 
0.006/cm and 0.017/cm. 28 refs., 34 figs., 27 tabs. 
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document presents the data from this test program. 9 refs., 32 figs., 
2 tabs. 


34527 (SAND—87-0873) Thermal cycling tests on sur- 
face-mount assemblies. C.W. (Sandia National 
Labs., Alb ue, NM (USA)). Mar 1988. Contract 
AC04-76D 89. 22p. NTIS, PC A03/MF AOi;1. Order 
Number DE88007695/JAW. 

The capability of surface-mount (SM) solder joints to with- 
stand various thermal cycle stresses was evaluated through electri- 
cal circuit resistance changes of a test pattern and by visual exami- 
nation for cracks in the solder after exposure to thermal cycling. 
The joints connected different electrical components, primarily 
leadless-chip carriers (LCCs), and printed wiring-board (PWB) 
pads on different laminate substrates. Laminate compositions were 
epoxy-glass and polyimide-glass with and without copper/Invar/ 
copper (CIC) inner layers, polyimide-quartz, epoxy-Kevlar, and po- 
lyimide-Kevlar. The most resistant joints were between small LCCs 
(24 and 48 pins) and polyimide-glass laminate with CIC inner 
layers. Processing in joint formation was found to be an important 
part of joint resistant. Thermal cycling was varied with respect to 
both time and temperature. A few resistors, capacitors, and induc- 
tors showed opens after 500 30-min cycles between -65{degree}C 
and 125{degree}C. Appreciable moisture contents were measured 
for laminate materials, especially those of polyimide-Kevlar after 
equilibration in 100{percent} relative humidity at room tempera- 
ture. If not removed or reduced, moisture can cause delamination 
in vapor-phase soldering. 17 refs, 12 figs.,10 tabs. 


34528 (SAND—87-1574C) Process control improvements 
in pulsed Nd:YAG laser closure welding of electromechanical 
relays. eo? P.W. (Sandia National Labs., Albu- 
ress. SA)). May 1988. Contract AC04 
89. 9p. (CONF-880547—2). NTIS, PC A02/MF 

A01;1; GPO Dep. Order Number DE88006275/JAW. 
From ASW/EWI power beam conference; San Diego, CA, 
USA (1 May 1988). 
The pulsed Nd:YAG laser welding process is often chosen 
today for closure welding of small hermetically sealed electrical de- 
vices. This is because it is a high power density welding process 
that can minimize total heat input and therefore is less likely to 
damage heat sensitive components. The effect of the pulsed 
Nd:YAG laser welding parameters on the incidence of glass-to- 
metal seal cracking and on the weld fusion zone dimensional pa- 
rameters for an electromechanical relay has been determined. Fluc- 
tuations in weld penetration in production relays have been attrib- 
uted to variability in sharp focus positioning. A large increase in 
blowholes and porosity in the fusion zone has been traced to the 
inadvertent substitution of 304 stainless steel for 304L stainless steel 
header material..The blowholes and porosity are thought to result 
from a carbon-oxygen gas reaction in the weld pool due to the 
presence of a 4{percent} oxygen atmosphere and the increased 
carbon content of the 304 stainless steel. A technique using dia- 
mond apertures to measure laser spot size has been developed and 
has proved useful in determining the effect of the process control 
parameters on the actual workpiece irradiance. 4 refs., 8 figs. 
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SA). 1988. 
S384683-—2). NTIS, PC A03/MF 
GPO Dep. Order Number 


AOl - 03/2 OO: 
DE88006825/JAW. 

From Robots 12/Vision conference; Detroit, MI, USA (6 
Jun 1988). 

Epesiataness Susi: Danas iia ike aii nda 
surveys on nuclear waste shipping casks is discussed. The system 
integrates sensing and model based control into the operation of a 
commercial gantry robot. This allows location of the cask, automat- 
ic development of radiation survey test plans, and execution of 
complete radiation surveys, including force controlled contact 
swiping at random locations on the cask surface. The robotic 
system incorporates data management and real-time graphical pres- 
entation of survey results. 11 refs., 8 figs. 


(SAND—87-2167C) Force servo control of a com- 
<creetdaiahas aulhtd Beateanpea, tide Jones, J.F. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 10p. (CONF-880683—1). NTIS, PC 
— A01; GPO Dep. Order Number DE88006649/ 
AW. 

From Robots 12/Vision conference; Detroit, MI, USA (6 
Jun 1988). 

ecitn “Nastia Latics: th Rerweslgnitli. inten: Sb 
dling of spent nuclear fuel shipping casks for the proposed geologic 
waste repositories. Robotic handling will impact not only the 
design of the transportation casks but also the overall design of the 
waste repository. A goal of robotic handling is reduction of person- 
nel radiation exposure. One of the major technology development 
areas has been the integration of sensors into the control of the 
robot system to allow operation in semi-structured environments. In 
particular, a multiaxis force sensor is used to make robot trajectory 
corrections based on the contact forces between the robot and cask. 
This force feedback system allows contact swipes (smears) to be 
made on the cask surface in a safe, repeatable manner. 9 refs., 3 
figs., 1 tab. 


34531 (SAND—87-2187C) Identification of a loose joint 
in a bolt-connected assembly. Rogers, ~ = 
J.R. (Sandia National Labs., Alb SA)). 
1988. Contract ACO04-76DP00789. 19p. ( ONE-88 1—2). 
oy PC A03/MF AOl. Order Number DE88008119/ 
From 6. international 
— OR, USA (5 Jun 1988). 
A method for experimentally determining the existence of a 
loose bolted joint is proposed. An experimental study of the forced 
vibration response of an aluminum bar with several steel masses at- 
tached by bolted connections is described. The bar is soft supported 
to simulate free-free boundary conditions and is excited by an elec- 
trodynamic shaker. The driving force and driving point accelera- 
tion are measured. The effect of one or more loose joint(s) is inves- 
tigated in terms of the dynamic response of the structure. 14 refs., 6 
figs. 


34532 (SAND—87-2516) Testing of half-scale model 
waste form canister for the Defense High Level Waste cask. 
Uncapher, W.L.; ee Sieber eteuivetel (Sandia 
National Labs., Albuquerque, NM west Engi- 
neering Associates, El Paso, 1X OSA Mar 1988. Con- 
tract AC04-76DP00789. 59p. (TTC—0759). NTIS, PC A04/ 
MF AO1;1. Order Number DE88008977/JAW. 

The Defense High Level Waste (DHLW) cask is a Type B 
packaging currently under development by the US Department of 
Energy. The transport system is designed to meet a legal weight 
truck limit of 80,000 Ib. Type B packagings for transporting radio- 
active materials are required to maintain containment and shielding 
after being exposed to hypothetical accident environments. A com- 
bination of testing and analysis was used to verify the adequacy of 
this design. This report describes tests conducted to evaluate the re- 
sponse of half-scale model waste form canisters to 9 m (30 ft) im- 
pacts. Two 9 m (30 ft) half-scale model tests were performed at 
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Sandia National Laboratories. This document presents the data 
from these tests and compares it todata from the DHLW half-scale 
test 8 refs., 25 figs., 4 tabs. 


model cask program. 

34533 (SAND—87-2676C) Random vibration analysis of 
rattling structures. Paez, T.L.; Ernest, T.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. Tp. NTIS, PC A02;3. Order Number 
DE88007196/JAW. 

An excitation-response model is developed for structural sys- 
tems that have the potential for rattling response. The mathematical 
model is used to establish spectral relations for stationary random 
excitation and response, and the model is applied to a laboratory 


excited structural motion in a rattling structure. 8 refs., 6 figs. 


34534 i caee comiedide mean Eocene 
Benner, M.S. (Sandia 


calibration eS report. 

National Labs., Alb ue, NM So Apr 1988. Con- 
tract AC04-76DP00789. 44p. NTIS, PC A03/MF AOl1. 
Order Number DE88008964/JAW. 


Modifications, qualification testing, and recommendations for 
improvements to a fundamental gas leak calibration system (com- 
monly called P-Delta-V or PAV) are presented. As a result of ex- 
tensive modification, the system’s measurement performance has 
been evaluated. Test results indicate that the PAV system is still ca- 
pable of calibrating leaks within its uncertainty limit of +-3% over 
the working range of leak rates from 1.5E-10 to 4.5E-8 moles/s. 5 
refs., 4 figs., 2 tabs. 


34535 Supervisory control for a com- 
plex robotic system. Miller, D.J. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1988. Contract AC04-76DP00789. 
16p. (CONF-880683—3). NTIS, PC A03/MF A01;1. Order 
Number DE88009263/JAW. 

From Robots 12/Vision conference; Detroit, MI, USA (6 
Jun 1988). 

The Robotic Radiation Survey and Analysis System investi- 
gates the use of advanced robotic technology for performing 
remote radiation surveys on nuclear waste shipping casks. Robotic 
systems have the potential for reducing personnel exposure to radi- 
ation and providing fast reliable throughput at future repository 
sites. A primary technology issue is the integrated control of dis- 
tributed specialized hardware through a modular supervisory soft- 
ware system. Automated programming of robot trajectories based 
upon mathematical models of the cask and robot coupled with sen- 
sory feedback enables flexible operation of a commercial gantry 
robot with the reliability needed to perform autonomous operations 
in'a hazardous environment. Complexity is managed using struc- 
tured software engineering techniques resulting in the generation of 
reusable command primitives which contribute to a software parts 
catalog for a generalized robot programming language. 


34536 (SAND—88-1199C) Building noise control. Whip- 
ple, M.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 1988. Contract AC04-76DP00789. 13p. (CONF- 
8806108—1). NTIS, PC A03/MF AOl. Order Number 
DE88008805/JAW. 

From Society of Women Engineers’ national convention; 
San Juan, Puerto Rico (22 Jun 1988). 

Acoustical engineering has contributed signifcantly to 
making and manufacturing plants more confortable to the 
human ear. It has also enabled owners to build facilities with di- 
verse acoustic environments close to one another. Noise generated 
from mechanical equipment that finds its way into occupied areas 
may be annoying to people, depending on its characteristics. This 
paper describes the terminology used to discuss acoustical problems 
as well as the properties of sound. Characteristics of noise generat- 
ed by typical heating ventialted, and air conditioning equipment are 
presented as well as an analysis of noise in a particular ducted 
system. Methods to reduce noise in ducted systems include source 
reduction and system modification. 6 refs., 1 fig., 7 tabs. 
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34537 (UCID—21301) A model for insulated wires in the 
method of moments code NEC [Numerical Electromagnetics 
Code]. Burke, G.J. (Lawrence Livermore National Lab., 
CA (USA)). Jan 1988. Contract W-7405-ENG-48. 34p. 
NTIS, PC A03/MF A01;1. Order Number DE88008920/ 
JAW 


“The numerical electromagnetics code (NEC) is a general 
purpose computer program for modeling antennas by the numerical 
solution of an integral equation. NEC solves an electric field inte- 
gral equation for wire structures and a magnetic field integral equa- 
tion for surfaces, and can evaluate the effect of an interface be- 
tween air and a lossy half space by means of a reflection coefficient 
approximation or the rigorous solution involving Sommerfeld inte- 
grals. This report describes an extension of NEC to model an insu- 
lating sheath on wires in air or buried in a lossy half space includ- 
ing, if desired, the effect of the air-ground interface. 12 refs., 10 
figs., 1 tab. 


34538 (UCID—21370) Single crystal diamond lapping 
procedure. Grayson, R.A. (Lawrence Livermore National 
Lab., CA (USA)). Mar 1988. Contract W-7405-ENG-48. 
lip. NTIS, PC A03/MF AO0l;1. Order Number 
DE88009862/JAW. 

A facility capable of resharpening quality cutting edges on 
single crystal diamond cutting tools was needed as the demand in 
precision machining of special optical surfaces became a common 
occurrence here at Lawrence Livermore National Laboratory. A 
specially constructed lapping machine using an air bearing spindle 
was built to achieve the required edge quality. The basic design for 
this lap was taken out of a technical report by W.L. Duke and R.T. 
Lovell of Oak Ridge Y-12 Plant Union Carbide Corp. We have 
also purchased two commercially built lapping machines recom- 
mended to us by Mr. Cory A. Knottenbelt, formerly of R.C.A. Di- 
amond Lapping Facility, in Indianapolis, Indiana, now doing state- 
of-the-art polishing and relapping at LLNL facilities. 


34539 (UCRL—97431) Plasma behavior in the boundary 

layer near a railgun surface. Kang, Sang-Wook; McCallen, 

R.E. (Lawrence Livermore National Lab., CA (USA)). Mar 
1988. Contract W-7405-ENG-48. 3p. (CONF-880478—12). 

a PC A02/MF AO01;1. Order Number DE88008889/ 
AW. 

From 4. symposium on electromagnetic launch technology; 
Austin, TX, USA (12 Apr 1988). 

Viscous flow and thermal characteristics are theoretically 
analyzed for the plasma behind a moving projectile inside a railgun. 
When only convective effects are included in the turbulent bounda- 
ry layer analysis, the results suggest a temperature maximum in the 
wall region for very high velocity flows. The case of radiative as 
well as convective transport has also been investigated for an opti- 
cally-thick boundary layer flow by application of an approximate 
method. Results show a sizable effect of radiation on the flow char- 
acteristics, especially on the heat-transfer rate to the railgun sur- 
face. 7 refs., 2 figs. 


34540 (UCRL—97468) Design and preliminary evaluation 
of an underwater laser-based imaging system. McRae, T.; 
Kulp, T.; Garvis, D.; Kennedy, R.; Salmon, T. (Mc2, Liver- 
more, CA (USA); Lawrence Livermore National Lab., CA 
(USA); Naval Sea Systems Command, Washington, DC 
(USA). Office of Svea and Diving). Mar 1988. Contract 

W-7405-ENG-48. 14p. (CONF-880462—8). NTIS, PC A03/ 
MF A0O1;1. Order Number DE88010560/JAW. 

From SPIE's technical symposium on optics, electro-optics 
and sensors; Orlando, FL, USA (4 Apr 1988). 

The design and preliminary evaluation of an underwater 
laser-based imaging system (UWLIS) being developed by the Law- 
rence Livermore National Laboratory for the Naval Sea Systems 
Command is described. The system is composed of a synchronously 
scanning argon-ion laser beam and a very narrow (4 milliradian) 
field-of-view detector. The laser beam and detector field of view 
are separated at the imaging system, but converge at the target to 
reduce the common optical scattering volume. The system pro- 
duces a standard real-time TV image and has a predicted range of 
100 m for 5 watts of laser power. The results of evaluations con- 
ducted in a 15-m deep tank at the Naval Coastal Systems Center 
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are presented and discussed. The performance of the UWLIS in 
various turbid water conditions is compared to typical low-light- 
level underwater TV systems. 


34541 (UCRL—98364) Hypervelocity impact analysis 
with supercomputers. Pomykal, G.W. (Lawrence Livermore 
National Lab., CA (USA)). 31 Mar 1988. Contract W-7405- 
ENG-48. 7p. (CONF-880577—5). NTIS, PC A02/MF 
A01;1. Order Number DE88008907/JAW. 

From Military computing conference; Anaheim, CA, USA 
(3 May 1988). 

With numerical codes designed and developed for the exten- 
sive computational capability of Cray X-MP supercomputers, we 
have conducted two- and three-dimensional (2-D and 3-D) model- 
ing of hypervelocity impacts. This modeling provides our only 
means of understanding complex shock-wave interaction in such ex- 
periments. It also permits us to simulate complex and hazardous 
tests that otherwise would be difficult or impossible to run, thus 
making our experiments more productive and less costly. We give 
examples of several hypervelocity-impact models, together with a 
description of the codes used, and compare the calculational results 
with available experimental results. 2 refs., 9 figs. 


Transformer current sensor for superconducting 
ciate coils. Shen, S.S.; Wilson, C.T. (to Dept. of 
Energy, Washington, DC). US Patent 4,727,316. 23 Feb 
1988. eFiled date 16 ‘Apr 1985. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

This patent describes a transformer current sensor for detect- 
ing resistance voltage losses in a superconducting coil comprising: 
cylindrical primary terms arranged in series with the superconduct- 
ing coil to carry a primary current; and cylindrical secondary terms 
including an active winding and a dummy winding. The active 
winding and the dummy winding are coaxial, of substantially the 
same construction and arranged to mutually negate voltages in- 
duced by any commonly experienced magnetic field. The active 
winding but not the dummy winding is fixedly arranged coaxially 
within and substantially longitudinally coextensive with the primary 
turns, and the dummy winding is longitudinally separated from the 
active winding sufficient distance that the dummy winding is not 
influenced by magnetic fields generated by the primary current 
passing through the primary turns. 
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REFER ALSO TO CITATION(S) 32482, 34420, 34469, 34648, 35051 


= (AD-A—186692/0/XAB) Narrow-band radiation 
from long-pulse free-electron lasers. Kimel, I.; Elias, L.R. 
(California Univ., Santa Barbara (USA). Quantum Inst.). 1 
May 1987. 9p. (TR—83). NTIS, PC A02/MF AOl1. 
Pub. in Physical Review A: General Physics, Vol. 35, No. 9, 
—— May 1987). 
A perturbative theoretical analysis of the operation of a 
long-pulse FEL is presented. This analysis was prompted by the re- 
markable property of the FEL at UCSB of generating radiation 
with a very small fractional bandwidth of the order of 10° To third 
order in the radiation field, the transverse current driving the FEL 
contains large crossed saturation, terms between resonator modes. 
Through the strong crossed saturation the dominant mode de- 
presses the effective gain of other modes to the point of extinction, 
resulting in single-mode operation. These conclusions hold as long 
as the long-pulse FEL is operating in a low-gain homogeneously 
broadened regime, outside the deep-saturation region. The pertur- 
bation expansion, nonlinear single-mode, and two-mode problems 
are discussed in detail. 


34544 (AD-A—186715/9/XAB) Cherenkov free-electron 
laser operation from 375 to 1000 micrometers. Garate, E.P.; 
Walsh, J.; Shaughnessy, C.; Johnson, B.; Moustaizis, s. 
(Dartmouth Coll., Hanover, "NH (USA)). 1987. 4p. NTIS, 
PC A02/MF Al. 

Pub. in Nuclear Instruments and Methods in Physics Re- 
search, A259, 125-127(1987). 
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The first-time operation of a far-infrared Cherenkov free- 
electron laser is reported. Continuously voltage radiation from 375 
micrometers to 1 mm wavelengths was produced from an electron- 
beam-driven slow wave supporting structure consisting of two par- 
allel metal plates covered with a thin dielectric film. A cold-cath- 
ode, field-emission diode was used to generate the electron beam of 
density about 10'*/cc with a beam energy that varied between 2 < 
gamma < 3. The measured wavelength agrees well with the wave- 
length for which the TM sub 01 mode phase velocity is synchro- 
nous with the electron-beam velocity. The measured power output 
of the device indicates the production of 10 kW at 400 microme- 
ters, 75 kW at 500 micrometers and 200 kW at 1-mm wavelengths, 
yielding conversion efficiencies up to 0.2%. 


34545 (ENEA-RT-TIB—87-20) Lethargy and super 
modes in free electron lasers: an analytical treatment. (Part 
1). Dattoli, G.; Renieri, A.; Torre, A.; Hermens, T.; Gal- 
lardo, J.C. (ENEA, Rome (Italy)). Sep 1987. 27p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88753199/JAW. 

We propose an analytical solution of the optical pulse propa- 
gations both in FEL and in optical klystrons. Our results include 
lethargy and wave packet spreading. 


(ENEA-RT-TIB—87-21) Lethargy and 
modes in free electron lasers: an analytical treatment. (Part 
2). Dattoli, G.; Renieri, A.; Torre, A.; Hermsen, T.; Mezi, 
L. (ENEA, Rome (Italy)). ‘Sep 1987. 19p. NTIS (Us Sales 
Only), PC A03/MF AOl. Order Number DE88753198/ 
JAW. 

In this paper, we use a recently suggested analytical solution 
of the pulse propagation equations to get further information on 
lethargy and on the velocity of propagation of the optical packet. 
We also introduce a refractive index for the FEL interaction. Final- 
ly, the super modes relevant to the regime of long electron bunch 
are found analytically and a comparison with earlier numerical re- 
sults is carried out. 


34547 (ENEA-RT-TIB—87-23) Characterization of a 
ee Letardi, T.; De 
Angelis, A.; Di Lazzaro, P.; Giabbai, L,; Giordano, G,; 
Sabia, E.; Bollanti, S. ENEA. "Rome (Italy)). Sep 1987. 25p. 
NTIS (US Sales Only), PC A03/MF AO1l. Order Number 
DE88753196/JAW. 

The construction and operating characteristics of an X-ray 
preionized discharge XeCl laser are described. A specific laser 
output energy of 3.3 J/liter, with a pulse-width of 150 ns and a spa- 
tial beam uniformity better than 90% in a 3.5x3.5 square centimeter 
cross section, was achieved. Intrinsic efficiency up to 3.6% was ob- 
tained without the use of an external prepulse circuit. A fast, high 
voltage prepulse to intensify the preionization was succesfully tried 
out, obtaining a better energy coupling to the gas and more reliable 
conditions at lower working voltage. 


34548 (LA—11312-MS) Tracking a monochromatic light 
source. Taylor, L.; Schilling, L. (eds.); Velarde-Maes, B.; 
Petouhoff, M.L. (Los Alamos National Lab., NM (USA)). 
Jul 1988. Contract W-7405-ENG-36. 10p. NTIS, PC A02/ 
MF AO1;1. Order Number DE88011260/JAW. 

Experiments being planned by the Neutral Beam Technolo- 
gy Group of the Accelerator Technology Division will require the 
tracking of a monochromatic light source in space. Some general 
optical tracking problems are analyzed with an eye toward their ap- 
plication in the proposed Beam Experiments Aboard Rockets 
(BEAR) Program. This paper reports on a demonstration project 
intended as an initial step in fulfilling this requirement. 


34549 (LA-UR—88-640) Overview of the SDI ——_ 
Defense Initiative] Program in short wavelength chemical 
lasers. Jones, C.R. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 19p. (CONF-8711172—1). 
NTIS, PC A03/MF AO01;1; GPO Dep. Order Number 
DE88007912/JAW. 

From Society of Pho Instrumentation Engineers 
meeting; Los Angeles, CA, USA (1 Nov 1987). 

Advanced chemical lasers promise to be effective space- 


based weapons against responsive threats. In this program, we are 
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developing both CW and pulsed concepts for achieving this goal. 
Certain approaches may also be appropriate as ground-based weap- 
ons and fusion drivers. 12 refs., 1 fig., 5 tabs. 


ee (LA-UR—88-1215) Generation of coherent soft x- 

a single-pass free-electron laser amplifier. Wang, 
TF; Goldstein, J.C.; Newmam, B.E.; McVey, B.D. (Los 
Alamos National Lab., NM (USA)). 1987. Contract W- 
7405-ENG-36. 9p. (CONF-870607—2). NTIS, PC A02/MF 
A01;1. Order Number DE88009137/JAW. 

From International symposium on gyrotrone and free elec- 
tron laser; Chengdu, China (1 Jun 1987). 

We consider a single-pass free-electron laser (FEL) amplifi- 
er, driven by an rf-linac followed by a damping ring for reduced 
emittance, for use in generating coherent light in the soft x-ray 
region. The dependence of the optical gain on electron-beam qual- 
ity, studied with the three-dimensional FEL simulation code 
FELEX, is given and related to the expected power of self-ampli- 
fied spontaneous emission. We discuss issues for the damping ring 
designed to achieve the required electron beam quality. The idea of 
a multipass regenerative amplifier is also presented. 6 refs., 3 tabs. 


34551 (LJI-TN—78-017) Ultraviolet and visible lasers for 
high-power applications. Hammerling, P.; Glass, A.J.; 
Ewing, J.J.; Sulzmann, K.G.P.; Fisher, E.R. (La Jolla Inst., 
CA (USA)). 12 Apr 1979. 110p. La Jolla Institute, P.O. Box 
1434, La Jolla, CA 92038;1; GPO Dep. Order Number 
T1I87900518/JAW. 

The basic considerations affecting the choice of new high- 
power laser systems operating in the visible and ultraviolet (UV) 
regions of the spectrum are reviewed. In terms of focusable power, 
if all systems were diffraction limited, with no other factors inter- 
vening, the shortest wave length available would be the best one to 
use. However, as shown in this report, pointing and figure errors 
can lead to a departure from the diffraction limited ideal for visible 
and UV lasers. High power performance can also be degraded by 
two photon absorption and cumulative degradation of optical mate- 
rials limits the average power performance. Thus practical consid- 
erations may limit high power visible and UV laser sytems. The 
laser kinetics also sets limits on performance and the important ki- 
netic processes are reviewed. Examples are taken and reference 
made to the various classes of short wave length lasers: rare gas 
excimers, rare-gas oxides and halides, and mercuric halides. The ap- 
plicability of nuclear pumped lasers to short wavelengths is dis- 
cussed as is the potential of a free-electron laser operating in this 
region. 


34552 (PB—88-151626/XAB) Power supply for lasers. 
Niizuma, M.; Koie, K. (Fuji Electric Co. Ltd., Tokyo 
(Japan)). 1987. 6p. (In Japanese). NTIS, PC E04. 

Included in Fuji Electric Jnl., Vol. 60, No. 11, 777- 
782(1987). 

The performance of laser oscillators greatly depends on that 
of their power supplies. This paper introduces the power supplies 
of various lasers which make the most of the latest laser technology 
and power electronics (for continuous excitation YAG lasers, 
pulsed excitation YAG lasers, glass lasers, argon lasers, and carbon 
dioxide lasers), and their circuits, features, characteristics, and so 
on. 


34553 (PB—88-858253/XAB) X-ray lasers. January 
1970-January 1988 (citations from the NTIS data base). 
Report for January 1970-January 1988. (National Technical 
Information Service, Springfield, VA (USA)). Feb 1988. 
116p. NTIS PC NO1/MF NO1. 

Supersedes PB—87-853867. 

This bibliography contains citations concerning research on 
the theory, design, development, testing, and output of x-ray lasers. 
Included are studies on sources and types of lasers, covering excita- 
tion, amplification, pumping, tuning, and optimization of the lasers. 
A few citations pertain to applications of x-ray lasers. (This updated 
bibliography contains 254 citations, 59 of which are new entries to 
the previous edition.) 
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$4554 (PPPL—2502) Soft x-ray amplification in 
like Al XI (154 {angstrom}) and od Si XII (129 losses’). 
Kim, D.; Skinner, C.H.; Wouters, A.; Valeo, E.; Voorhees, 
D.; Suckewer, S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Mar 1988. Contract AC02-76CHO: 3. 39p. 
Recent experiments on soft x-ray amplification in lithium-like 
ions in a CO, laser-produced recombining plasma confined in a 
magnetic field are presented. The maximum gain-length products 
observed are GL = 3 to 4 for the 154 {angstrom}, 4f-3d transition 
in Al XI and GL (approx<equal} 1 to 2 for the 129 {angstrom}, 
4f-3d transition in Si XII, respectively. A one-dimensional hydrody- 
namic code with a collisional-radiative atomic model was used to 
model the plasma and the theoretical predictions of gain agree well 
with the observations. Descriptions of both hydrodynamic and 
atomic physics code are given. 36 refs., 10 figs. 


34555 + ey ap ce Systematics of Excimer Laser 
Ablation: Thin film preparation of high T/sub c/ material. 
Neifeld, R.A.; Gunapala, S.; G.; Shaheen, S.A.; 
Croft, M.; Price, J.; Simons, D.; "w.T. Ill; Ginley, D.; 
Pfeffer, R; Savin, Ww. (Sandia National Labs., Alb uerque, 
NM (USA)). 1988. Contract AC04-76DP00789. 18p. 
(CONF-880519—1; CONF-880519—). NTIS, PC A03/MF 
A01;1. Order Number DE88010569/JAW. 

From 4. northeast regional meeting on processing and appli- 
cations of high {Tc} superconductors; New Brunswick, NJ, USA 
(9 May 1988). 

Excimer laser ablation was used to thin films from 
bulk targets of Y-Ba-Cu-O, Sm-Ba-Cu-O, and Bi-Sr-Ca-Cu-O. The 
systematic variation in film thickness, stoichiometry, and micros- 
tructure, as a function of laser fluence and angle from the target 
surface normal was determined. At laser fluence above a few Jcm? 
the film composition is uniform over wide solid angles. Deposition 
rate increases with laser fluence. For the Sm and Bi based materials 
film stoichiometry replicates the target composition at high laser 
fluence. These results can be understood in terms of the sudden cre- 
ation of a dense gas layer at the target surface, and unity sticking 
coefficients at the substrate. The Y based films, however, are defi- 
cient in Ba and Cu at such laser fluence. The effect of moderate 
temperature processing upon interface sharpness for GaAs and Si 
based substrates and several of the high T/sub c/ materials was in- 
vestigated. 


34556 (SLAC-PUB—4517) Resuits from the SLAC laser- 
tron. Welch, J.J. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Jan 1988. Contract AC03- 
76SF00515. 2ip. NTIS, PC A03/MF A01;1. Order Number 
DE88007816/JAW. 

Rf power at 2856 MHz has been obtained from the SLAC 
proof of principle lasertron. Experiments show that the electron 
beam is well bunched when the laser beam is well dispersed, the 
voltage high, and the current density low. However, if any of the 
criteria is not met, space charge forces can cause significant de- 
bunching. The maximum beam power to rf power conversion effi- 
ciency was 12.3%, and the maximum rf power was 2 kW. Both 
maxima were obtained under the same operating conditions, at a 
beam voltage of 75 kV. When the maximum efficiency was ob- 
tained, it was limited by the poor match of the beam impedance to 
the cavity impedance. The rf measurements, the technical problems 
that limit available current and voltage, and the theory of the cou- 
Se eR ee CON a ey Re 16 


producing durationally 
ray Mac Gowan, B.J.; 
Matthews, D.L.; Trebes, J.E. (to Dept. of Ener , Wash- 

ington, DC). US Patent 4,731,786. 15 Mar 1988. iled date 5 
May it 1987. vp. Patent and Trademark Office, Box 9, Wash- 
ington, DC 20232. 

A method for shortening the duration of a nanosecond time 
scale, ultraviolet or X-ray laser pulse, is described comprising the 
steps of: illuminating a flat surfaced portion of a target comprised 
of a solid structural material, directing the ultraviolet or X-ray laser 
pulse along a straight line passing axially through the spatial region 
within which the streaming plasma is produced, so that the ultra- 
violet or X-ray laser pulse is first increasingly refracted away from 
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the flat surfaced portion of the target, as the free electron density 
profile of the streaming plasma increases in steepness, and is then 
decreasingly refracted back toward the straight line along which 
the ultraviolet or X-ray laser pulse is directed, as the free electron 
density profile of the streaming plasma gradually levels; and posi- 
tioning an opaque barrier having an aperture at a spatial location 
that permits a portion of the ultraviolet or X-ray laser pulse. 


A high-power CHsF laser for plasma diagnostics. 
Tahecke, T.; Peebles, W.A.; Savage, R.L. Jr.; Luhmann, 
N.C. Jr. (Univ. of California, Los Angeles, CA 90024 (US)). 
IEEE (Institute of Electrical and Electronics Engineers) Jour- 
nal of Quantum Electronics; QE-24: No. 1, 5-7(Jan 1988). 

A high-power, optically pumped, methyl fluoride laser oper- 
ating at 496 4m has been developed for plasma diagnostic applica- 
tions. An output power of 100 mW has been measured directly on a 
Scientech Model 362 calorimeter. nt a i pe at 
this experiment has also allowed the first observation of saturation 
in far-infrared output power resulting from severe vibrational bott- 
lenecking. The effect of buffer gases in relieving this bottlenecking 
is described and compared to a simple rate equation model. 


34559 (UCRL-Trans—12213) Recomposition of a Gaus- 
sian laser beam into a homogeneous distribution of high 

energy density. Li, J.C.; Merlin, J.; Perez, J. Translated from 
fete de aie r ee ; No. 22, 201-204(1987). Con- 
tract W-740S- ENC iG . Q/MF A0i1;1 

ass giesatae SOUND as code hi eewinld 
vices able to transform a TEMoo laser beam in an uniform energy 
distribution has shown the quality of a mirrors device called Li. 
Here it is shown that the performance of this device can be in- 
creased by the adjunction of lens, allowing one to obtain higher 
energy density without high alteration of energy distribution. 3 
refs., 4 figs. 
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REFER ALSO TO CITATION(S) 33151, 33480, 33481, 53521, 33627, 33944, 
33989, 34038 


34560 (CEA-CONF—9211) Growth of a droplet pattern 

(Breath figures) on a surface. Beysens, D.; Fritter, D.; Roux, 

D.; Knobler, C.M.; Viovy, J.L. (CEA Centre d'Etudes Nu- 

cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 

ae du Solide et de Resonance ique). 1987. 

es (CONF-8708122—). NTIS (US Sales ly), PC A03/ 
A01. Order Number DE88753163/JAW. 

From Dynamics of ordering processes in condensed matter; 
Kyoto, Japan (27 Aug 1987). 

The nucleation and growth of “Breath Figures”, the patterns 
formed when vapor condenses onto a cold surface, are investigated 
for water. They have been studied by simultaneous microscopic 
and light-scattering observations. The parameters of the growth 
contact angle @ of the drops with the surface, incident gas flow, 
degree of supersaturation, have been varied. For @ = 90°, the 
growth of the pattern (after an initial period during which the sur- 
face coverage and the droplet polydispersity reach a constant 
value), is self-similar in time. The radius of an average droplet 
grows with a power law with exponent n/sub p/ = 0.75, whereas 
the growth of a single droplet between two coalescences obeys a 
power law with a lower exponent n/sub S/ = 0.23. Comparisons 
are made between the experiments, theory and numerical simula- 
tions. 


34561 (CONF-870903—Vol.2-Absts., pp 8.1.10) Mathe- 
matical model for —. heat and mass transfer from a 
free water surface. Sartori, E. (Paraiba Univ., Joao Pessoa 
(Brazil). Lab. de ——_ Solar). 1987. NTIS (US Sales 
Only), PC A99. Order Number DE88770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 
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(CONF-870903—Vol.2-Absts., pp 8.1. >. = 
Seid low velocity, hot film anemometry system for 
uring air flows in Guire, J.L.; Burns, P.J.; Winn, 
C.B. (Colorado State Univ., Fort Collins (USA). t. of 
Mechanical Engin . 1987. NTIS (US Sales Only), PC 
A99. Order Number D: 38770197/JAW. 

From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


cross-correlation. 
Toshio; Hisamatsu, Toru; wa, Toshiaki. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)). Jul 
1987. 35p. (in J ). NTIS (US Sales Only), PC A03. 
Order Number DE88753120/JAW. 

In order to establish a high-load combustion technology, a 
velocity measurement with water flow model was investigated as 
well as its technical possibility. In this method, the flow is visual- 
ized by the incident slit beam on the water stream which contains a 
specific amount of tracer (minute air bubbles), by calculating the 
time delay (Tau-m) of the conctruction signal at two points alog- 
side the flow direction using a cross-correlation method, average 
flow rate (V) can be oftained from Tau-m and L (distance between 
the two points). Using a turbulent free jet for the flow rate meas- 
urement, average cross-sectional flow rate of the nozzle and Delta-t 
(data sampling interval), etc. were changed; possible range of flow 
rate measurement strongly depended on Delta-t; comparison with 
the measurement by a Laser Doppler Velocimeter indicated that 
the meaurement error got less even in the range near to the outer- 
edge of the jet if Delta-t and the filter operation were improved. 
This indicates the future possibility of application to a two-dimen- 
sional flow field, and moreover to a three-dimensional flow field by 
using slit beams with different wave-length. (21 figs, 2 tabs, 14 refs) 


34564 (CU/B—30041982) Modification of the Ice Nucle- 
eS eS eee eae 

heat exchangers. Final report. Costerton, J.W. (Calgary 
Univ., Alberta (Canada). aon of Biology). 30 Apr 1982. 
vp. (CE—01239). CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1; $0.34CAN per page, $3.40 CAN minimum. 

Microbial biofilm on metal surfaces can be completely re- 
moved by the formation of large ice crystals within the biofilm, at 
the metal surfaces, as a function of the slow freezing of the pipe 
wall by the application of coolant. A method was developed for 
the delivery of coolant effect to the biofilm on the pipe wall by 
passing a cold (-11°C) non-freezing fluid through the system. This 
coolant could be either a dextran (molecular weight between 50,000 
and 200,000 daltons) or ethylene glycol. It was shown that three 
freeze-thaw cycles were sufficient completely to return the Fanning 
friction factor value to the prefouled level and to clean the fouled 
surfaces completely. These refinements of the ice nucleation tech- 
nique make it entirely practical for use in cleaning fouled systems 
of many kinds. Appendices are included of papers and patents on 
biological fouling. 2 figs., 1 tab. 


34565 (FP—35-430) Study of upward three fluid flow in 
a vertical pipe. Frechou, D. (Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison). May 1986. 268p. (In French). 
NTIS (US Sales Only), PC Ai2. Order Number 
DE88753356/JAW. 

A configuration frequently encountered in oil wells is the si- 
multaneous production of water, oil and gas. This thesis study more 
particularly intermittent flow which is a succession in space and in 
time of gas pocket with an upward slippage in a gas bubble flow. 
More studied with two fluids, this study requires an important ex- 
perimental work justified by the lack of data for three fluid flow. 
General equations are recalled then tests for the study of 2 and 3 
fluid flow are presented. Results are discussed and compared to ex- 
isting models. Simulation is attempted by evolution of Navier- 
Stokes equation on a gas pocket. 
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(INIS-mf—11168) Numerical methods in nuclear 
alata Part 1. Phillips, G.J. (ed.). (Canadian — 
Society, Toronto, Ontario; American Nuclear Society, La 
wae Park, IL). Aug 1983. 587p. (CONF-830932—). 
NTIS (US Sales Only), PC A25/MF A01. Order Number 
DE88702348/JAW. : 

From International conference on numerical methods in nu- 
clear a Montreal, Canada (6 Sep 1983). 
proceedings, published in two parts contain the full 
text of 56 papers and summaries of six papers presented at the con- 
ference. They cover the use of numerical methods in thermal hy- 
draulics, reactor physics, neutron diffusion, subchannel analysis, risk 
assessment, transport theory, and fuel behaviour. 


34567 eae eg 3-27) Development and ap- 
— of computer codes for multidimensional thermalhy- 
of nuclear reactor components. Carver, M.B. 

bec Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Aug 1983. NTIS (US Sales 
Only), PC A25/MF A0O1. Order Number DE88702348/ 
JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engi Montreal, Canada (6 1983 

‘tee of reactor nae iad equipment are 
identified in which multidimensional computational thermal hydrau- 
lics can be used to advantage to assess and improve design. Models 
of single- and two-phase flow are reviewed, and the governing 
equations for multidimensional analysis are discussed. Suitable com- 
putational algorithms are introduced, and sample results from the 
application of particular multidimensional computer codes are 
given. 


34568 (INIS-mf—11168, pp ae! ae we limi- 
tations of the SETS method. H. (Los Alamos Na- 
tional Lab., NM (USA)). Aug 1983. NTIS (US Sales Only), 
PC A25/MF A0Ol. Order Number DE88702348/JAW. 
(CONF-830932—). 

From International conference on numerical methods in nu- 
clear Montreal, Canada (6 1983). 

“Te weslhe-ccaeing two-step (SETS) method has been 
used successfully in the Transient Reactor Analysis Code (TRAC) 
for several years. The method consists of a basic semi-implicit step 
continnd 0 one ste Set, Sie tenn Sees 
material Courant stability limit associated with standard semi-im 
plicit numerical methods. This approach toward stability requires 
significantly fewer computational operations than a fully implicit 
method, but currently maintains the first-order accuracy in space 
and time of its semi-implicit predecessors. 


34569 (INIS-mf—11168, pp 71-82) Anomalies in one-di- 
mensional thermal calculations. Gelbard, 


E.M.; 
Hofmann, J.R. ( eee National Lab., IL — Aug 
1983. NTIS ws Only), PC A25/MF A . Order 
Number DE88702348/JAW. (CONF-830932—). 
From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 1983). 
"Tieandl bohenlie eae those based on 
two-fluid models, can sometimes exhibit peculiar anomalies which 
are very difficult to diagnose. Several such anomalies are discussed 
below. In particular it is pointed out that 1. in HEM calculations 
computed hydrostatic equilibria will not be unique unless the final 
temperature distribution is fixed in some way; 2. that even very 
plausible difference approximations may preclude the possibility of 
achieving hydrostatic equilibrium in two-fluid calculations; 3. and 
that, in two-fluid calculations, computational results may be ex- 
tremely sensitive to even small details of the interphase-drag model. 
Reasons for, and characteristics of such anomalies are discussed in 
some detail. 


34570 (INPE—4277-PRE/1149) Rotational flow of rar- 

pon gas between two coaxial cylinders with slip conditions. 

tiago, R.; Tadeuszsielawa, J. (Instituto de 

Pegi Sao Jose dos Campos (Brazil)). Aug 

198 (In — languages). (CONF-871288—). NTIS, 
PC AGUME A 
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From 9. Brazilian congress of mechanical engineering; Flor- 
ianopolis, Brazil (7 Dec 1987). 

A rotational flow of rarefied gas between two coaxial cylin- 
ders was considered. The external one was rotating, the internal 
one stationary. Knudsen number was assumed to be of the order of 
unity. Due to the formation of rarefied nucleus at the internal cylin- 
der, boundary conditions at this point was considered to be the slip 
condition. The problem was solved for variable transport coeffi- 
cients (i.e., variable viscosity and thermal conductivity). The distri- 
bution of velocity, temperature and some other parameters was ob- 
tained. 


34571 (JSES—8701, pp vp) Study on possibility of ther- 
mal diffusion by radiation plate. Fujii Iwane; Kiba, Yusuke. 
(Meiji Univ., School of Engineering, Tokyo, Japan). Dec 
1987. (In Japanese). NTIS (US Sales Only), PC A09. Order 
Number DE88753122/JAW. (CONF-871285—). 

From 13. symposium of Japan Solar Energy Society; 
Suzuka, Japan (3 Dec 1987). 

A fairly good adiabatic vessel was made, and the state of ra- 
diation heat transfer amount from the top to bottom of the vessel 
was experimentally studied. The test device was made in a sylindri- 
cal shape for easy heat loss evaluation from the side. The heat 
source is a disc shaped electric heater located on the top of the 
vessel, with a 2 mm copper plate bonded beneath for making the 
surface temperature uniform. Thermoelectric couples were provid- 
ed to detect the temperature distribution inside the vessel. The 
emissivities were 0.25, 0.05, and 0.90 for copper plate surface, spe- 
cial aluminium evaporation film currently employed, and black 
painted surface, respectively. Experiment was performed varying 
the combination of emissivities of the two copper plates’ surfaces. 
The amount of the radiation energy arriving at the No.2 copper 
plate was used to determine the temperature at that area. Enlarge- 
ment of the emissivity greatly contributed to increase the amount of 
radiation heat transfer. It became clear that little heat amount is 
transferred by heat transfer, and larger amount is tranferred by heat 
emmission. (4 figs, 2 tabs, 3 refs) 


34572 (KEK—87-8, pp 60-68) Analysis and consideration 
of molecular flow conductance in long pipe with uniform cross 
section. Horikoshi, Gen-ichi. (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Aug 1987. (In Japa- 
nese). NTIS (US Sales Only), PC Al0/MF A0Ol. Order 
Number DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and sto: rings; Oho, Ja 27 Feb 198 

A stateer flee in a arene with a amie cross section 
is a similar phenomenon to diffusion in a uniform medium and 
therefore, it must be possible to express the molecular flow con- 
ductance in terms of the diffusion coefficient. The derivation of an 
equation for diffusion coefficient proposed by Knudsen is re-exam- 
ined and a new general diffusion coefficient equation is derived. 
Then it is used to derive a correct equation to give the molecular 
flow conductance. Some results obtained are applied to actual cases 
and compared with those presented by Barrett and Bosanquet. 
Through these investigations, it is confirmed that correct calcula- 
tions can be made by replacing the term of mean free path, a very 
important term in analyzing a diffusion process, with the average 
free length in the pipe. In this derivation, however, it is not appro- 
priate to use the term 13 Av-bar to express the coefficient of diffu- 
sion in a uniform medium. The following diffusion coefficient term 
should be used instead of the above one: 12 x v-bar x average of (1 
cos@)*average of 1. This equation is applicable to cases where the 
distribution of free paths is given as a general equation (not as an 
exponential form). (Nogami, K.). 


34573 (N—88-18870) Unsteady heat transfer in turbine 
blade ducts: focus on combustor sources. Baumeister, K.J.; 
Huff, R. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1988. 18p. 
(NASA-TM—100815; E—4000; NAS—1.15:100815; CONF. 
880724—). NTIS, PC A03/MF_ AOl. 

From 25. American Society of Mechanical Engineers/Amer- 
ican Institute of Chemical Engineers/American Nuclear Society na- 
tional heat transfer conference; Houston, TX, USA (24 Jul 1988). 

Thermal waves generated by either turbine rotor blades cut- 
ting through nonuniform combustor temperature fields or unsteady 
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burning could lead to thermal fatigue cracking in the blades. To de- 
termine the magnitude of the thermal oscillation in blades with 
complex shapes and material compositions, a finite element Galer- 
kin formulation has been developed to study combustor generated 
thermal wave propagation in a model two-dimensional duct with a 
uniform plug flow profile. The reflection and transmission of the 
thermal waves at the entrance and exit boundaries are determined 
by coupling the finite element solutions at the entrance and exit to 
the eigenfunctions of an infinitely long adiabatic duct. Example so- 
lutions are presented. In general, thermal wave propagation from 
an air passage into a metallic blade wall is small and not a problem. 
However, if a thermal barrier coating is applied to a metallic sur- 
face under conditions of a high heat transfer, a good impedance 
match is obtained and a significant portion of the thermal wave can 
pass into the blade material. 


34574 eerie en Factors affecting bubble 
residence times in gas-purged reactors and their influence on 
mass transfer. Anderson, N.M.; Engh, T.A. (SINTEF, 
Trondheim (Norway)). 14 Aug 1987. 23p. (STF—34 
A87087). NTIS, PC E03/MF E03. 

When gas is bubbled up through a liquid, an upward move- 
ment of the fluid occurs in the gas plume. The fluid movement will 
increase the upward velocity at which the bubbles rise, reducing 
their contact time with the liquid. When considering gas-liquid 
mass transfer, the contact time is of considerable importance. The 
influence of gas purge rate and bubble size on a bubble’s residence 
time is investigated for a typical industrial-scale process and two 
experimental systems. It is demonstrated that the induced stirring 
can typically reduce the bubble residence time to less than one-half 
of its value in a stagnant liquid. A correction factor is then applied 
to modify rate constants calculated from a stagnant bath assump- 
tion, when in reality there was considerable convection within the 
experiment. 


34575 (PB—88-148168/XAB) Parametric model for con- 
stitutive properties governing multiphase flow in porous 
media, Parker, J.C.; Lenhard, R.J.; Kuppusamy, T. (Virginia 
Polytechnic Inst. and State Univ., "Blacksburg (USA)). 1987. 
9p. NTIS, PC A02/MF AO1. 

Pub. in Water Resources Research, Vol. 23, No. 4, 618- 
624(Apr 1987). 

A parametric model is developed to describe relative perme- 
ability-saturation-fluid pressure functional relationships in two- or 
three-fluid phase porous-media systems subject to monotonic satura- 
tion paths. All functions are obtained as simple closed-form expres- 
sions convenient for implementation in numerical multiphase-flow 
models. Model calibration requires only relatively simple determi- 
nations of saturation-pressure relations in two-phase systems. A 
scaling procedure is employed to simplify the description of two- 
phase saturation-capillary head relations for arbitrary fluid pairs and 
experimental results for two porous media are presented to demon- 
strate its applicability. Extension of two-phase relations to three- 
phase systems is obtained under the assumption that fluid wettabil- 
ity follows the sequence water > nonaqueous phase liquid > air. 


34576 (PB—88-157177/XAB) Hydrodynamic model for 
heat-contents ae a lakes and sediments. Sahlberg, 
J. (Statens Raad foer Byggnadsforskning, Stockholm 
1 1987. 54p. (D—19:1987). NTIS, PC E04/MF 


Heat-pump systems using lakes as a heat source have been 
introduced during the last years. As a consequence, the interest in 
the heat contents in lakes has increased, and especially information 
on the expected winter temperatures is in great demand. The latter 
is essential for the design of heat-extraction systems and for the de- 
cision whether a heat-pump system is economically profitable or 
not. The present study investigated the possibility of calculating the 
heat contents in a lake without any knowledge of measured water 
temperatures. In a pilot study, Sahlberg (1984) showed that it is 
possible to use only standard meteorologicl observations for the 
heat-contents calculations in a lake, provided that the hypsometric 
curve, an initial water temperature profile, and river throughflow 
data are available. 











34577 (RN—041982) A market study of the opportunity 


Volumes. (Robertson Nickerson Ltd., Ottawa, Ontario 
(Canada)). Apr 1982. 296p. (CE—01203). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth om 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The Heat Transfer and Fluid Flow Service (HTFS) is joint- 
ly operated by the Harwell Laboratory and the National Engineer- 
ing Laboratory in the United Kingdom. It provides proven design 
eee ee ee ane ere 
and related fluid flow applications to its sponsor oganizations. A 
currently-unmet demand for this service in North America has been 
perceived, and a study was undertaken to survey the demand for 
such a service as it would be established at a HFTS-related facility 
in Chalk River, Ontario. Approximately 200 contacts were made in 
ten industry sectors during the course of the study. Due to the Ca- 
nadian location of the proposed service, a greater proportion of 
contacts were made in Canada than might otherwise be expected. 
Key personnel contacted were decision-makers with direct techni- 
cal knowledge of their firms’ heat transfer and fluid flow applica- 
tions. All contacts were rated to indicate their level of interest in 
joining the service. It was concluded that there is a demand in 
Canada and the USA for a heat transfer and fluid flow service. 
Based on a total population of 1,827 firms, 206 to 464 members can 
be expected. This range reflects the percentage of respondents indi- 
cating high interest to all levels of interest. A concentrated effort in 
five industries would yield a membership ranging from 153 to 258 
members based on a total population of 869 firms. Appendices in- 
clude HTFS and Chalk River Laboratories brochures and a compi- 
lation of the contact reports from survey respondents. 12 figs., 5 
tabs. 


34578 Conjugate heat transfer and flow distribution in an 
assembly of manifolded finned tubes. Jones, G.F.; Lior, N. 
(Geological Engineering, Los Alamos National Lab., Los 
Alamos, NM (USA)). pp 127-136 of play roman of flow 
and its effect on heat exchan fy, performance. Kitto, J.B.; 
Robertson, J.M. New York, American Society of Me- 
chanical Engineers (1987). (CONF-870816—). 

From 24. national heat transfer conference and exhibition; 
PA, USA (9 Aug 1987). 
njugate ly-state heat transfer and fluid flow (including 
buoyancy)in a vertical, externally irradiated assembly of manifolded 
finned tubes is analyzed from fundamental principles. The assembly 
consists of two horizontal circular manifolds interconnected by a 
number of plane-finned circular tubes. The problem has application 
to several types of heat exchangers including flat-plate solar collec- 
tors and plate heat exchangers. Buoyancy was found to tend to cor- 
rect some of the flow maldistribution that would have occurred if 
the assembly was isothermal, by increasing the flow rate in the 
most flow-starved (and thus warmest) tubes. Results showing the 
influence of the main system parameters on heat exchanger flow 
distribution, thermal performance, and pressure drop are presented. 
For example, for an assembly that is characteristic of a flat-plate 
solar collector, at least one tube was found to receive a minimum 
of 15 percent less flow than average when the tubes were isother- 
mal. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 33500, 33519, 34294, 34355, 34383, 34410, 
34777, 35354 


34579 (CONF-880658—4) Workshops and benchmark 
problems to validate eddy current codes. Turner, 
L.R. (Argonne National Lab., IL (USA)). Jan 1988. Con- 
tract W-31-109-ENG-38. Sp. NTIS, PC A02/MF AOI. 
Order Number T188010081/JAW. 
From IEEE antennas and 
um; Syracuse, NY, USA (6 Jun 1988). 
Computer codes for the reliable solution of three-dimen- 
sioanl (3-D) eddy current problems are needed for fusion, electrical 
machine design, non-destructive testing, and other areas. In early 
1985 Sam Berk of the Office of Fusion Energy, US Department of 


international symposi- 
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Energy, suggested that the development and validation of 3-D eddy 
current codes would benefit from certain benchmark problems that 
could be used to validate the codes. A series of workshops was 
proposed in which the solution of problems by different methods 
and codes could be compared. Community response to the idea was 
judged through two questionnaires and a general meeting of inter- 
ested people held at Fort Collins, Colorado in June 1985 during 
COMPUMAG-Colorado. That response supported three features 
that were incorporated into the workshops: (1) inclusion of both 2- 
D and 3-D problems; (2) publication of the proceedings of each 
workshop; and (3) several regional workshops followed by a single 
global workshop. At a three-day planning meeting held at Argonne 
national Laboratory (ANL), in November 1985 eleven participants 
from five countries defined the goals, format, schedule and prob- 
lems for the workshops. 


34580 (EPRI-EL—5669) Laser characterization of cable 
insulation: Final Cunningham, P.R.; Cheo, P.K. 
(United Technologies Research Center, East Hartford, CT 
(USA)). May 1988. 8Op. Research Reports Center, Box 
a Palo Alto, CA 94303. Order Number T188010999/ 
AW. 


An instrument capable of detecting voids and contaminants 
in the insulation of extruded polyethylene has been previously de- 
veloped. This instrument utilizes a far-infrared laser (FIRL) system 
operating at 119 microns. If a void or contaminant is present, the 
FIRL beam is scattered. This scattered beam is then detected and 
signals the presence of:an imperfection in the cable. The current in- 
vestigation was undertaken to explore the limitations of the FIRL 
over a range of laser wavelengths and on commercially available 
and derivations of commercially available conductor shield materi- 
als. Experimental results showed that all commercially available 
semiconductor materials are opaque to FIRL transmission at wave- 
lengths up to 500 microns. Some experimental materials based on 
present materials technology showed transmission up to 14 percent 
at wavelengths of 447 microns. Measurements showed that void de- 
tection decreases as FIRL attenuation and wavelength increase. 
Cables of various insulation shield materials of 625 microns thick- 
ness were modeled. These experiments showed that with the 
present FIRL inspection instrument, it is not possible to detect 
voids and contaminants in triple-extruded insulation with commer- 
cially available semiconductor materials. If (1) the laser wavelength 
is increased to 447 microns, (2) the laser power is increased to 1 W- 
cm/sup {minus/2}, and (3) the experimental insulation shield mate- 
rial is developed to provide a 14 percent transmission at 447 mi- 
crons, it would then be possible to detect voids and contaminants in 
triple extruded cable insulation provided that the size of these de- 
fects is 250 microns or greater. 28 figs., 8 tabs. 


34581 (FhG-IzfP—840445-TW) Software development for 
the reconstruction of source parameters by means of the 
R+D array. Final report. Waschkies, E. (Fraunhofer-Gesell- 
schaft zur Foerderung der Angewandten Forschung e.V., 
Saarbruecken (Germany, F.R.). Inst. fuer Zerstoerungsfreie 
Pruefverfahren). 5 Mar 1986. 19p. (In German). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88753232/JAW. 

The reconstruction of signal parameters at the source 
(source parameters) is a main problem for the interpretation (classi- 
fication) of acoustic emission sources. The problem is analysed here 
for the less complicated case of linear location. The report explains 
the efficiency of the programs developed for linear location, trans- 
fer corrections, and interpretation of the acoustic emission signals 
by means of real acoustic emission signals recorded during thermal 
shock experiments on a reactor pressure vessel nozzle. In this case, 
classification and separation of acoustic emission signals of the type 
‘crack growth’ and ‘crack border friction’ is well feasible. 


34582 (ORNL/M—363/R1) The High Temperature Ma- 
terials Laboratory: A new research and user facility at the 
Oak Ridge National Laboratory. (Oak Ridge National Lab., 
TN (USA)). Feb 1988. Contract AC05-840R21400. 40p. 
NTIS, PC A03;3. Order Number DE88010792/JAW. 

The High Temperature Materials Laboratory (HTML) is a 
new $19 million facility that serves as the focal point for high-tem- 
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perature ceramics research at the Oak Ridge National 

(ORNL). It is also a major user facility, providing members of the 
industrial and university research communities access to the exten- 
sive array of special research equipment needed to characterize the 
microstructure and microchemistry of materials and to investigate 
the effect of these parameters on the physical and mechanical prop- 
erties of the materials. User research equipment is divided among 
four User Centers: Materials Analysis, High Temperature ae 
Diffraction, Physical Properties, and Mechancial Properties. This 
brochure provides brief descriptions of each of the major pieces of 
research equipment in the User Centers. Hands-on operation of this 
equipment by qualified users is encouraged. A User Center staff is 
available with special responsibility of maintaining the User Center 
equipment and for interacting with users. Both proprietary and 
nonproprietary research may be performed by users in the HTML. 
No charge is made for access to the research equipment for non- 
proprietary research. Proprietary research, on the other hand, is 
done on a full cost: recovery basis. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 32765, 32774, 33664, 34214, 34416, 34430, 
34431, 34478, 34552, 35354, 35463 


34583 (CONF-870903—Vol.1-Absts., 1.5.23) Data ac- 
quisition and system. Harbeck. H. (AEG-Tele- 
funken Anlagentechnik, Wedel (Germany, F.R.)). 1987. 
NTIS (US Sales Only), PC A23. Order Number 
DE88770209/JAW. 

From International Solar Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


34584 (LA—11284-MS) Thermionic integrated circuit 
program: Final report. Wilde, D.K.; Lynn, D.K.; Hamilton, 
D. (Los Alamos National Lab., NM (USA)). May 1988. 
Contract W-7405-ENG-48. 162p. NTIS, PC A08/MF 
A01;1. Order Number DE88010119/JAW. 

This report describes the development of an operational am- 
plifier using radiation hardened Thermionic Integrated Circuits 
(TICs). The report is written as a tutorial to cover all aspects of the 
fabrication process and circuit development as well as the process 
and circuit modifications required to meet the integration require- 
ments of the operational amplifier. Recent experimental caine are 
discussed in which both devices and test circuit data are compared 
to theoretical computer code predictions. The development of com- 
patible high-temperature thin-film resistors is also presented. Be- 
cause the project is being terminated prior to the completion of the 
amplifier, suggestions are made for additional advance develop- 
ment. 


34585 (ORNL/TM—10629) The Oak Ridge National 
Laboratory Strategic Defense Initiative Shield Optimization 
Program: Executive summary. Santoro, R.T.; Gabriel, T.A. 
(Oak Ridge National Lab., TN (USA)). Apr 1988. Contract 
AC05-840OR21400. 2ip. NTIS, PC A03/MF A0l; GPO 
Dep. Order Number DE88008016/JAW. 

ing studies have been completed to estimate radiation- 
induced damage in silicon-based electronic components carried on a 
satellite. The analyses were completed for natural (Van Allen belt 
protons and electrons, solar flares, and galactic cosmic rays) and 
man-made (nuclear and directed neutral particle beam weapons) ra- 
diation expected to be encountered by an SDI satellite or weapon 
platform. The Van Allen belt protons, depending on altitude and 
orbital inclination, were found to be the most stressing natural radi- 
ation threat. Nuclear weapon radiation, depending upon the 
weapon yield and distance of the detonation from the satellite, and 
neutral particle beam radiation were found to terminally destroy 
electronic components. Calculations were also made to estimate the 
amount of local shielding required to extend mission performance. 
These shields were optimized for minimum weight for specified 
damage thresholds. All of the calculations were carried out assum- 
ing the presence of a thin primary shield tailored specifically for 
survivability against an incident low mass kinetic energy weapon 
projectile and which affords minimal protection against energetic 
radiation. 10 refs., 4 figs., 6 tabs. 
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34586 SS ee eee ee 
converter theoretical and experimental studies. Moreno, J.B.; 
Abbin, J.P.; Andraka, C.E.; Lukens, L.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. "13 (CONF-880702—3; CONF-880702—). 
ae PC ‘03) MF A01;1. Order Number DE88008806/ 

From 23. intersociety energy conversion engineering confer- 
ence; Denver, CO, USA (31 Jul 1988). 

The Liquid Metal Thermal Electric Converter (LMTEC) is 
a thermodynamic heat engine with no moving parts that has the po- 
tential for high efficiency and low operating and maintenance costs 
in a number of terrestrial and space applications. At Sandia Nation- 
al Laboratories, the LMTEC has been studied theoretically and ex- 
perimentally as a candidate for solar dish electric systems. The pri- 
mary goals have been to improve and adapt the existing technology 
to solar requirements. As part of this effort, a 25-kWe solarized 
LMTEC conceptual design was produced and a bench test module 
(BTM) was constructed and tested. The BTM incorporated a 
number of new design innovations that were conceived especially 
for a solarized LMTEC. The maximum electrical power extracted 
from the BTM was a small fraction of the level expected. Using a 
detailed computer model for BTM performance, the major results 
were shown to be consistent with high electrode flow resistance. 
The same conclusion was reached using a new experimental elec- 
trode evaluation technique. Thus the performance was limited by 
the particular electrode that was used and not in any fundamental 
way by the design innovations. 


34587 (SAND—88-7020C) Photocurrent modeling of 
modern microcircuit PN junctions. Enlow, E.W.; Alexander, 
D.R. (Mission Research Corp., Albuquerque, NM (USA)). 
1988. or ae AC04-76DP00789. Sp. (CONF-880730—5). 
NTIS, PC A02/MF A0l1;1; GPO Dep. Order Number 
DE88007037/JAW. 

From 25. annual conference on nuclear and space radiation 
effects; Portland, OR, USA (12 Jul 1988). 

Mathematical models are described for time dependent pho- 
tocurrents in a PN junction. The models incorporate high injection 
effects on lifetime, electric fields in the bulk quasi-neutral region, 
and diode length effects. A subroutine suitable for use in SPICE 2 
implements the models. 


34588 (UCB/ERL-M—87/74) Pierce Diode with external 
circuit: 3, Chaotic behavior. Lawson, W.S. (California Univ., 

ley (USA). Electronics Research Lab.). 28 Oct 1987. 
Contract AS03-76ET53064. 38p. NTIS, PC A03/MF A01;1. 
Order Number DE88008932/JAW. 

The existence of the strange attractor discovered by God- 
frey in the neighborhood of a = 37 for the Pierce Diode is veri- 
fied, and his numerical results are refined. The evolution of this at- 
tractor is then followed as an external capacitance is introduced. 10 
refs., 24 figs. 


34589 (UCRL—96423) Development of a GaAs solid 
state device model for high power applications. Orvis, W.J.; 


Khanaka, G.H.; Yee, _ H. (Lawrence Livermore National 
Lab., CA (USA)). 1987, Contract W-7405-ENG-48. 8p. 
(CONF-870951—1). S, PC A02/MF AOl;1. Order 
Number DE88009048/JAW. 


From 9. annual electrical overstress/electrostatic discharge 
symposium; Orlando, FL, USA (29 Sep 1987). 

Due to their speed and radiation tolerance, gallium arsenide 
solid state devices are becoming more and more prevalent in con- 
sumer and defense electronics. Because of this increase in use, we 
ate modeling gallium arsenide device operation in the high power, 
short pulse regime. The modeling includes avalanche generation, 
heat generation and flow, and inter-valley transfer of electrons. 
This modeling is accomplished using an implicit finite difference 
method. 10 refs., 11 figs. 
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electronic controller for an alter- 
Bolie, V.W. (to t. of Energy, Washing- 
US Patent 4,731,572. 15 Mar 1988. Filed date 17 


ton, DC). 
Dec 1982. vp. Patent and Trademark Office, Box 9, Wash- 
ington, DC 20232. : 

The patent describes a controller for controlling the speed of 
a multiphase induction motor so as to maintain the motor in phase 
cst sg eg ‘ncaa ah i Shy wach ge 
meandering in frequency about a nominal line frequency. The 
motor includes power amplifiers having outputs which drive the re- 
spective stator windings of the motor, comprising: shaft revolution 
sensor means operable to provide a feedback pulse train signal 
having frequency representative of the speed of the motor; phase 
error representative of the phase difference between the al- 
ternating-current power supply signal and the feedback pulse train 
signal; speed error signal generator means for generating a speed 
error signal that is representative of the different between the speed 
of the motor and a predetermined desired speed; drift error signal 
generator means for generating a drift error signal representative of 
the integral of the phase error signal over time; a summing amplifi- 
er for combining the speed phase and drift error signals to produce 
a single motor control signal. 


34591 cesta Dee: eins Se alignment position of 
Ea Woshington, DO). US  Paten % ULSI, Ae Mae 
Energy, t 
1988. Filed date 12 Mar 1985. vp. Patent and Trademark 
Caos, Box®. a 2. 

method of stabilizing the rotational alignment of the rotat- 
ine vile 4 eouatictomeel eine Giltas WN oales of coals 
determined by a drive signal that is generally synchronized to a 
clock signal generated by a master clock, wherein the master clock 
includes means for permitting abrupt changes in the frequency of 
the drive signal, is described comprising the steps of: magnetically 
sensing the rotor and generating a pulse in response to the rotor 
reaching a predetermined angular position; generating an error 
signal by generating high frequency clock pulses, accumularing a 
count of the clock pulses on successive periods of rotation of the 
rotor; and phase shifting the drive signal in response to the error 
signal to compensate for a change in period. 


34592 Virtual cathode microwave generator having annu- 
lar anode slit. Kwan, T.J.T.; Snell, C.M. (to Dept. of 
Energy, Washington, DC). US Patent 4,730,170. 8 Mar 
1988. Filed date 31 Mar 1987. vp. Patent and Trademark 
Office, Box 9, Washington, 20232. 


emitted 
having an annular slit therethrough effective for forming the virtual 
cathode and having at least one range thickness relative to elec- 
trons reflected from the virtual cathode; and magnet means for pro- 
ducing a magnetic field having a field strength effective to form an 
annular beam from the emitted electrons in substantial alignment 
with the annular anode slit and to enable the electrons reflected 


annular beam and are absorbed by the anode to substantially elimi- 
nate electrons reflexing between the cathode and the virtual cath- 
ode. 


me A method for oe 


achieving ignition of 
Pian onto Den — boy r- V.I,; Hershcovitch, A. 


Pome | Washington, DC). US 
roman ane 862. Mae 1988. Filed date 8 Jun 1982. oF 
aa and Trademark Office, Box 9, Washington, DC 

A method for achieving relatively low Pd ignition of an ion- 


spaced, opposed, i 

of each of the pole pieces with a recess; (b) mounting hollow cath- 
ode means within one of the recesses, for generating a sheet-type 
plasma in the region between the pole pieces, and holding the 
hollow cathode means at a substantially negative potential; (c) 
mounting a heat shield within the other recess; (d) providing means 
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for switching the heat shield between a substantial negative poten- 
tial and a ground potential; (e) spacing an anode surface from and 
operatively associated with the hollow cathode means and heat 
shield; (f) providing means for maintaining a pre-selected gas pres- 
sure in the region between the pole pieces; (g) initiating ignition of 
the apparatus by switching the heat shield to a negative potential to 
cause the heat shield to act as an auxiliary electrode and to initiate 
a low-density discharge between the heat shield and the main cath- 
ode, whereby the main cathode is heated to start its ignition; and 
(h) switching the heat shield to a ground potential after the main 
cathode ignition is achieved. 


34594 Magnetic field adjustment structure and method 
for a tapered wiggler. Halbach, K. (to Dept. of Energy, 
Washi DC). US Patent H450. 1 Mar 1988. Filed date 
27 Feb 1987. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

An improved wiggler having means for adjusting the mag- 


power supply; and (c) means for independently adjusting one 
power supply to independently vary the current in one of the wind- 


poles in 
the wiggler may be changed in smaller increments. 


34595 opening switch. Mendel, C.W. 
to Dept. of Energy, Washington, DC). US Patent 
4,727,298. 23 Feb 1988. Filed date 14 Jul 1986. vp. Patent 


and Trademark Office, Box 9, aie DC eee 


the electron flow across the gap, thereby opening the switch and 
permitting current to flow from the power supply to the load. 


Combination induction plasma tube and current 
concentration for introducing & Sees: Swen. 

; Bieniewski, T.M. (to ae 
DO: US Patent 4,727,236. 23 Feb 1988. Filed awe 27 27 May 
1986. vp. Patent and Trademark Office, Box 9, Washington, 
DC 20232. 

An induction plasma tube is described comprising in combi- 
nation: a. a substantially cylindrical electrical induction coil having 
a central longitudinal axis, a tubular enclosure centered approxi- 
mately coaxially on the axis and located within the coil, and a radi- 
ation shield centered approximately coaxially on the axis inside the 
enclosure; b. a current concentrator coaxially disposed within the 
electrical induction coil and having means for inducing a current in 
close proximity to the axis; and c. a sample holder disposed sub- 
stantially on the axis of the electrical induction coil and adjacent 
the current concentrator effective to heat a sample disposed there- 
on by induction heating from the current concentrator. 


34597 Method of making radio ion source an- 
tenna, Ehlers, K.W.; Leung, K.N. (to t. of Ener, 
Washington, DC). US Patent 4,725,449. 16 Feb 1988. Fi ed 
date 27 Feb 1987. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

A method of making a radio frequency ion source antenna is 
described comprising the steps of providing a clean electrically 
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conductive metal antenna coil having power lead-ins, coating the 
coil with a tacky organic binder, coating the binder with a fine 
powdered glass frit having a melting temperature lower than the 
melting temperature of the metal of the antenna coil, heating the 
coil internally to a temperature between the melting temperature of 
the glass frit and the metal melting temperature to melt the glass 
frit and to cause the melted glass frit to flow as a coating of melted 
glass of substantially uniform thickness over the surface of the an- 
tenna coil while burning off the organic binder, and cooling the 
coil to solidify the melted glass as an adherent glass coating on the 
antenna coil. 


34598 The premelt dynamics of an exploding conductor 
circuit. Payne, A.N. (Electronics ee Dept., Law- 
rence Livermore National Lab., Univ. of ‘ornia, Liver- 


more, CA (US)). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Plasma Science; 16: No. 1, 39- 
46(Feb 1988). Contract W-7405-ENG-48. 

The authors analyze the system of nonlinear differential 
equations that model a simple exploding conductor circuit in its ini- 
tial stages up to the melting point of the conductor. Using the 
method of variation of parameters, we derive approximate analyti- 
cal solutions that clearly reflect the role of the circuit parameters 
and initial conditions in shaping the dynamics. A comparison with 
solutions obtained by numerical integration shows that the approxi- 
mate solutions are quite accurate over the entire domain of validity 
of the mathematical model. 
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34599 (EGG-M—31287) Mixed waste treatment at the 
Idaho National Engineering Laboratory. M.M.; Hunt, 
L.F.; Sanow, D.J. (EG and G Idaho, Inc., Idaho Falls 
(USA). a Contract AC07-761D01570. 1p. (CONF- 

From Waste management ‘88: symposium on radioactive 
waste management; Tucson, AZ, USA (26 Feb 1988). 

The Idaho Operations Office of the Department of Energy 
(DOE) made the decision in 1984 to prohibit the disposal of mixed 
waste (MW) (combustible waste-toxic metal waste) in the Idaho 
National Engineering Laboratory (INEL) low-level radioactive 
waste (LLW) disposal facility. As a result of this decision and due 
to there being no EPA-permitted MW treatment/storage/disposal 
(T/S/D) facilities, the development of waste treatment methods for 
MW was initiated and a storage facility was established to store 
these wastes while awaiting development of treatment systems. This 
report discusses the treatment systems developed and their status. 3 
refs., 2 figs., 1 tab. 


34600 (NUSE—8701) FY 1985 Report of Nagoya Univ., 
Research Center for Resource and Conservation. 
(Nagoya Univ. (Japan)). Feb 1987 vp. (In Japanese). 
Nagoya Univ., Nagoya, Japan. 

Papers from the FY 1985 report have been separately in- 
dexed for inclusion in the Energy Data Base. 


34601 (ZZZ—521) Energetic up-grading of the food in- 
dustry by-products. (Agence Francaise pour la Maitrise de 
l'Energie, 75 - Paris). 1986. 357p. (In French). NTIS (US 
Sales Only), A1l6/MF AOl. Order Number 
DE88753151/JAW. 


The communications reported in this document are con- 
cerned with energy conversion and upgrading of biomass wastes. 
The main conversion schemes are first described (methanization, 
combustion, gasification, alcohol fermentation, carbonization and 
densification). Then various applications to agricultural and food in- 
dustry wastes are described, in France or in different developing 
countries; various sectors are presented: cattle breeding and slaugh- 
ter houses, sugar industry, domestic wastes, oil mills, rice, coffee 
and wood wastes. 
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4210 Combustion Systems 


REFER ALSO TO CITATION(S) 32122, 32124, 32251, 32432, 32630, 32633, 
32657, 32658, 32659, 32662, 32663, 34069, 34563, 34573 


34602 (CRIE-W—86035) Laser diagnostics applied to ad- 
vanced combustion systems, Nakata, Toshihiko; Sato, Mikio; 
Koyada, Kazuo. (Central Research Inst. of Electric Power 
Pav sowed Tokyo cae Jun 1987. 42p. (In Japanese). 
NTIS S Sales Only), PC A03. Order Number 
DE88753119/JAW. 

The existing systems can be classified into three systems as 
following; one corresponding to various types for the pulverized 
coals; one based on the application of spectroscopic analysis of the 
combustion flame; and one based on the temperature distribution 
measurement in the combustor using sonic measurement. There are, 


_ however, not satisfactory at the present stage, and the accurate 


measurement of important physical quantities (flow rate, tempera- 
ture, gas concentration, etc.) which determine the state of combus- 
tion becomes more important. Recent laser measurement has a 
merit to allow direct measurement of the quantity of state without 
disturbing the combustion area, but such problems as laser beam at- 
tenuation and signal light evaluation, etc. must be solved. Hereafter 
it is important to conduct a comprehensive diagnosis on combusion 
on the basis of the combination of the past experience for develop- 
ing a new system by constructing a highly reliable laser measuring 
system and utilizing the factor of temperature and flow rate, etc. 
(25 figs, 7 tabs, 21 refs) 


34603 (FBE—19853, pp 70-85) Feedstock characteristics 
for principal methods of energy conversion. Combustion. 
Neenan, M.; Nilssen, E. (Oak Park Research Centre, 
Carlow, Ireland; The Foundation for Scientific and Industri- 
al Reserch, Norwegian Inst. of Technology, Trondheim, 
Norway). 1985. Forest Biomass Energy, Toronto, Ontario, 
Canada. (CE—01299; CONF-8406370—). 

From Joint workshop of IEA/FE: programme groups B, C 
and D; Uppsala, Sweden (11 Jun 1984). 

The conversion of fuel to heat extends over a wide range of 
situations and different considerations apply in each circumstance. 
The problem, therefore, is the interaction of two series of variables: 
the design of conversion devices and the variable forms of wood 
fuel. Wood fuel comes in a range of geometric shapes and sizes, 
from small cylinders to sawdust. Wood fuel compares unfavourably 
with oil in regard to transport and storage, and with coal in a 
number of other charcateristics. The objective of this paper is to 
consider how wood fuel can be made more competitive with coal 
and oil. Three main outlets for wood by combustion are discussed: 
domestic heating by open fires or stoves, hot water systems, and 
pressurized steam boilers. There is a wide interface between wood 
fuel quality and types of burning installations. Some types of boil- 
ers, such as travelling grates which are eminently suitable for coal, 
may not necessarily be the best for wood fuel. New designs, which 
are copromises between existing families of boilers, are proving suc- 
cessful. The two main problems are the specification of the fuel, in- 
cluding the business arrangements which go with (e.g., insurance), 
and the continuity of supplies. These are administrative rather than 
technical problems. 16 refs., 13 figs., 1 tab. 


34604 (N—88-18967) Structural analysis methods devel- 
opment for turbine hot section components. Thompson, R.L. 
(National Aeronautics and Administration, Cleveland, 
OH (USA). Lewis Research Center). 1988. 38p. (NASA- 
TM—100298; E—3926; NAS—1.15:100298; CONF- 
880607—). NTIS, PC A03/MF AOI. 

From 33. international gas turbine conference and exhibit; 
Amsterdam, Netherlands (5 Jun 1988). 

The structural analysis technologies and activities of the 
NASA Lewis Research Center’s gas turbine engine Hot Section 
Technclogy (HOST) program are summarized. The technologies 
synergistically developed and validated include: time-varying ther- 
mal/mechanical load models; component-specific automated geo- 
metric modeling and solution strategy capabilities; advanced inelas- 
tic analysis methods; inelastic constitutive models; high-temperature 
experimental techniques and experiments; and nonlinear structural 
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analysis codes. Features of the program that incorporate the new 
technologies and their application to hot section component analy- 
sis and design are described. Improved and, in some cases, first-time 
3-D nonlinear structural analyses of hot section components of iso- 
tropic and anisotropic nickel-base superalloys are presented. 


34605 (N—88-19102) Application of advanced computa- 
tional technology to propulsion CFD. pH J.R. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1988. 2 eens — 
100843; E—4034; oe 15:100843; -881078—). 
NTIS, PC A03/MF A\ 

From aie a x advances and trends in computational 
structural mechanics and fluid dynamics; Washington, DC, USA 
(17 Oct 1988). 

The Internal Fluid Mechanics Division of the NASA Lewis 
Research Center is combining the key elements of computational 
fluid dynamics, aerothermodynamic experiments, and advanced 
computational technology to bring internal computational fluid dy- 
namics (ICFM) to a state of practical application for aerospace pro- 
pulsion system design. This paper presents an overview of efforts 
under way at NASA ian ee to advance and apply computational 
technology to ICFM. These efforts include the use of modern, soft- 
ware engineering principles for code development, the development 
of an Al-based user-interface for large codes, the establishment of a 
high-performance, data communications network to link ICFM re- 
searchers and facilities, and the application of parallel processing to 
speed up computationally intensive and/or time-critical ICFM 
problems. A multistage compressor flow physics program is cited 
as an example of efforts to use advanced computational technology 
to enhance a current NASA Lewis ICFM research program. 


34606 eee HERENOX - a novel high eco- 
nomic stepped burner for the reduction of NO/sub ioe 

sion. Final report. Braun, H.H. (Henkel K.G.a.A., Duessel- 
Sort (Germany, F.R.); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Feb 1987. 68p. 
(In German). NTIS (US Sales Only), PC A04/MF AOl 
Order Number DE88770132/JAW. 

The pilot operation was used for a big-scale testing of a new 
combustion concept for gas fired boilers in order to reduce NO/sub 
x/-emission. The results of pilot operation show a significant reduc- 
tion of NO/sub x/-emission of up to 86%. For a goal of 200 
mgNm* NO/sub x/ a reduction of 67% is obtained. At the same 
time, during maximum load and highest flue gas recirculation the 
flame of the burner is stable and the steam temperature controller is 
working without problems. At maximum load it was possible to re- 
circulate 13% of the total flue gas. The amount of recirculated flue 
gas is variable depending on the boiler load and cold air can be fed 
to the burner at boiler loads of 66% and higher. Therefore it is pos- 
sible to obtain a constant NO/sub x/-emission of 100 mgNm® for 
boiler loads of up to 150 th. At a load of 180 th, that means maxi- 
mum load, the NO/sub x/-concentration increases to 140 mgNm*. 
For 1986 the average NO/sub x/-emission was 75 mgNm‘ (integra- 
tion time of 30 minutes) at an average boiler load of 95 th during 
6899 hours of operating time. With 7 tabs., 11 figs.. 


34607 (NP—8770199) Heating boilers for wood and 
straw up to 120 kW. Market survey. Woergetter, M.; Las- 
selsberger, L. (Oesterreichisches Kuratorium fuer Landtech- 
nik, bar =: May 1982. 107p. (In German). NTIS (US 
Sales Only), A06/MF A0Ol. Order Number 
DE88770199/JAW. 

A survey of heating boilers suitable for burning biomass, 
which help with decision-making on investments for such boilers. 
Boilers with a nominal output of up to 100 kW are considered. De- 
scription of the various boiler types covers range of capacity, boiler 
materials, combustion principle, possible fuels, special fittings, tables 
with technical data of the various boiler sizes are supplied. Boilers 
from 30 manufacturers are taken into account. 


34608 (ORNL/TM—10705) Ceramic technology for ad- 
vanced heat engines project: Semiannual progress report for 
April 1987 through September 1987. (Oak Ridge National 
Lab., TN (USA)). Mar 1988. Contract AC05-840R21400. 


443p. NTIS, PC A19/MF A01;1; GPO Dep. Order Number 
DE88008945/JAW. 
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Significant accomplishments in fabricating ceramic compo- 
nents for the Department of Energy (DOE), National Aeronautics 
and Space Administration (NASA), and Department of Defense 
(DOD) advanced heat engine programs have provided evidence 
that the operation of ceramic parts in high-temperature engine envi- 
ronments is feasible. However, these programs have also demon- 
strated that additional research is needed in materials and process- 
ing development, design methodology, and data base and life pre- 
diction before industry will have a sufficient technology base from 
which to produce reliable cost-effective ceramic engine components 
commercially. An assessment of needs was completed, and a five- 
year project plan was developed with extensive input from private 
industry. The objective of the project is to develop the industrial 
technology base required for reliable ceramics for application in ad- 
vanced automotive heat engines. The project approach includes de- 
termining the mechanisms controlling reliability, improving proc- 
esses for fabricating existing ceramics, developing new materials 
with increased reliability, and testing these materials in simulated 
engine environments to confirm reliability. Although this is a gener- 
ic materials project, the focus is on the structural ceramics for ad- 
vanced gas turbine and diesel engines, ceramic bearings and attach- 
ments, and ceramic coatings for thermal barrier and wear applica- 
tions in these engines. This advanced materials technology is being 
developed in parallel and close coordination with the ongoing 
DOE and industry proof-of-concept engine development programs. 


4220 Underground Engineering 


REFER ALSO TO CITATION(S) 33355 


4230 Marine Engineering 
REFER ALSO TO CITATION(S) 32141, 32144, 32145, 32146, 33456, 34308 


i be tt a ee ee 
1983 full scale ice one sae ‘iting 


(CANMAR, Canadian M: id Calgary Al 
berta). Feb 1985. 27p. CE O13. MOK 

Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The main objective of this project was to gain a better un- 
derstanding of icebreaker behaviour during ramming. This was met 
by five specific objectives: to evaluate the global ice force as a 
function of time, and investigate the effects of ramming velocity 
and bow geometries; to investigate and quantify the dynamic mag- 
nification effect on ship response with reference to the forcing 
function and the natural frequencies of the dominant models of hull 
dynamic response; to evaluate the effect of unsymmetric ramming 
on hull response; to measure hull rigid body and vibrational accel- 
erations and utilize the results to estimated added mass; and to de- 
termine the global failure criteria of ice under impact loading. Ap- 
propriate monitoring instruments and data aquisition systems were 
installed on the Canadian vessels Kigoriak and Robert Le Meur, 
and a total of 402 rams were conducted on the Kigoriak and 202 
rams on the Robert LeMeur. Conclusions are reached regarding 
ship behavior and structural stresses, and the methodology used to 
predict such behaviour is evaluated. 6 figs. 


(CMD—TP6224E) M.V. Arctic midbody damage 
analysis. Final report. (CANMAR, Canadian Marine Drill- 
ing Ltd., Calgary, Alberta). Mar 1985. 66p. (CE—01319). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 

page, $3.40 CAN minimum. 

The Canadian Coast Guard vessel Arctic experienced sever- 
al damages in the midbody area during the 1983 season. A com- 
plete survey of these damages was undertaken and showed that one 
of these damages was the most extensive and occurred in an ice 
strengthened area having 24 mm thick shell plating. This was con- 
sidered to be representative of all other midbody damages and was 
therefore selected to be analysed in this study. The computer pro- 
gram ADINA was employed in order to carry out the non-linear 
analysis required into the plasticity and large deformation areas of 
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behaviour. Two finite element models were developed and run. 
These two models representing an intermediate frame and web 
frame, were considered sufficient to predict the behaviour of the 
structure and the associated ice loads and pressures. The objectives 
of this study were to understand the progression of failure for the 
typical ice strengthened side shell structure of the ship (this would 
include a prediction of the first yield and a history of the deflec- 
tions in the plastic range) and, using the data so determined, predict 
the most likely pressures and loads which caused the damage. It 
was concluded that the intermediate frames represent the weakest 
element of the midbody side structure. It yields first at its flange- 
web intersection at an ice pressure of 1.13 megapascals (MPa), 
reaches it fully plastic capacity at 1.75 MPa, and the corresponding 
shell plating then becomes fully plastic at about 2.25 MPa. The 
damage investigated corresponds to ice pressure of about 3.65 MPa 
over an area of 1.85 m*. 44 figs., 3 tabs. 


34611 (CMD—TP6260E) Kigoriak & Robert LeMeur 
1983 ice impact tests, extended data analysis. Final report. 
(CANMAR, Canadian Marine Drilling Ltd., Calgary, Al- 
berta). May 1985. 10lp. (CE—01321). CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St. 
Ottawa, Ont., Canada K1A 0G1; $0.34CAN per page, $3.40 
CAN minimum. 

The main objective of the project was to analyse all signifi- 
cant rams performed during 1983 ice impact tests of the Canadian 
icebreakers Kigoriak and Robert LeMeur, in order to obtain a 
better understanding of the ship/ice interaction phenomenon during 
ramming. In order to meet these objectives, five specific tasks were 
defined for this project: selection of all interesting rams which 
show significant or different phenomena; analysis of the data from 
these selected rams to obtain more detailed information on the ver- 
tical bow force and ship response; investigation of the relationship 
between the rise time and the impact duration and evaluation of 
their effect on the magnitude of the ship response; examination of 
the parametric relationships between such parameters as ship speed, 
impact duration, ship response, and vertical bow force; and estima- 
tion of the vertical bow force at impact from the measured heave 
and surge accelerations. A number of specific conclusions showed 
the relationships between the various parameters examined, and the 
different methodologies for deriving some of the ship behaviours 
are evaluated. 1 ref., 61 figs., 19 tabs. 


34612 (EMR/ER—071985, pp 78-92) Draft CSA stand- 
ard for repair welding of fixed steel offshore stuctures. Braid, 
J.E.M. (Canada Centre for Mineral and Energy Technolo- 
gy, Ottawa, Ont.). Jul 1985. Canada Centre for Mineral and 
Energy Technology, Ottawa, Ontario, Energy Research 
Labs. (CE—01304; CONF-8507170—). 

From Steels for offshore and Arctic applications; Ottawa, 
Canada (1 Jul 1985). 

The clauses contained in the report relate to repairs of steel 
fixed offshore structures made during fabrication before a structure 
enters service. The report presents the proposed clauses and a com- 
mentary on each clause. Many clauses can be found in existing 
codes; however, it was necessary to make several alterations and 
additions to reflect the higher fabrication standard required for 
these structures. The proposed clauses reflect the importance of 
structural integrity while not making the requirements overly re- 
strictive. These clauses have been submitted to the Welding Work- 
ing Group of the Canadian Standards Association Task Force on 
Steel Fixed Offshore Structures. 


34613 (FP—34-512) Simulation in tribology. Study of 
armored pipe fretting. Lofficial, G. (Institut Francais du Pe- 
trole (IFP), 92 - Rueil-Malmaison). Jun 1986. 136p. (in 
French). NTIS (US Sales Only), PC A07/MF AO1. Geder 
Number DE88753157/JAW. 

Flexible pipes, used in the development of natural gas or pe- 
troleum deposit from offshore platforms, are composed of a central 
duct surrounded by wire ropes for resistance. Fretting corrosion is 
produced by wave motion. Fretting is simulated by testing only a 
contact of the pipe in a special device. Defects obtained are identi- 
cal to defects observed on a real pipe, validating the simulation. So- 
lutions are proposed to increase service life of flexible pipe. 
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4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 33482, 33483, 33487, 33493, 34201 


34614 (CONF-8409411—, eR 67-74) Flue gas 

in waste incinerators. Ber, (Landesamt Viner Wasser 
und Abfall Nordrhein- estfalen, Saewseldort (Germany, 
F.R.)). 1985. (in German). NTIS (US Sales Only), PC A09/ 
MF AO1. Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

The paper gives a brief systematic overview on different 
treatment methods (downstream to electric deduster) and briefly 
describes and evaluates them. 


34615 (CONF-8409411—, pp 87-102) Waste water treat- 
ment in waste incinerators. Heinke, A. (Stadt Kiel (Germa- 
ny, F.R.). Staedtisches Lab.). 1985. (In German). NTIS (US 
Sales Only), PC AO9/MF AOl. Order Number 
DE88770147/JAW. 


From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

Water may come into contact with combustion products in 
three processes: in ash removal, in flue gas scrubbing, and in flue 
gas-side cleaning of heating surfaces. Only the first two waste- 
water types are understood as waste incinerator effluents proper. 
The paper presents various treatments. 


34616 (CONF-8409411—, pp 125-145) Solid wastes from 
waste incineration - assessment of obtained quantities and en- 
vironmental impact. Merkel, E. (Landesamt fuer Wasser und 
Abfall Nordrhein-Westfalen, Duesseldorf (Germany, F.R.)). 
1985. (in German). NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88770147/JAW. 

From Conference on disposal and utilization of liquid and 
solid wastes in coal-fired power plants and waste incinerators; 
Essen, F.R. Germany (26 Sep 1984). 

LWA-Materialien.; No. 4/85. 

The paper deals with the assessment of combustion products, 
i.e. their ingredients and their environmental impacts when re-used 
or disposed of in landfills. 


34617 (DFVLR-FB—87-43) Aerosol lidar for environ- 
ment protection and meteorology. Werner, C.; Streicher, J. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Koeln (Germany, F.R.)). 1987. 180p. (in 
German). NTIS (US Sales Only), PC A09. Order Number 
DE88752159/JAW. 

The technical realization of different lidar systems is de- 
scribed with respect to applications in the fields of environment 
protection and meteorology. Lidar is based on scattering of pulsed 
laser radiation on molecules and particles of the atmosphere. The 
specifications for lasers, detectors and data systems are given. The 
problem of eye safety is discussed for practical applications. Exam- 
ples for the use of lidar for slant-range visibility detection and 
plume dispersion measurements are presented. With 49 figs., 18 
tabs., 84 refs.. 


34618 (KFK-PEF—14, pp 55-72) Summary of results in 
the subject area ‘Efficient techniques to reduce or avoid emis- 
sions’. Gross, S. Apr 1987. (In German). NTIS (US Sales 
Only), PC A05/MF AOl. Order Number DE88752458/ 
JAW. (CONF-8703151—Exc.). 

From 3. PEF status colloquium of Kernforschungszentrum 
Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar 1987). 

Although the nine projects of this complex relate almost ex- 
clusively to measures that are apt to reduce the emissions of fur- 
naces, they do cover a wide range from fuel pretreatment to the 
removal of pollutants from flue gas. The state of application of the 
individual projects extends over a similarly broad range: while 
some bench-scale experiments are presented, the paper also points 
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out techniques that are already being tested elsewhere or will be so 
within short, on a pilot or demonstration scale. 


34619 b Anattotinga fe rence: Pilot-scale experiments to 
improve performance of electrostatic precipitators. Report for 
June 1985-August 1986. Sparks, L.E.; Plaks, N. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Air and Energy Engineering Research Lab.). Dec 
1987. 14p. (EPA—600/D-87/362). NTIS, PC A03/MF A011. 
This paper describes pilot-plant experience with techniques 
with a potential for improving the performance of electrostatic pre- 
cipitators (ESPs) by using a novel rapping reentrainment collector 
and flexible steel cable (in place of solid large-diameter discharge 
electrodes) for both new and retrofit applications. Rapping reen- 
trainment is a major source of particulate emissions from high-effi- 
ciency ESPs (in some cases over 50% of the particulate mass emit- 
ted from the ESP is from rapping reentrainment). Significant im- 
provement in ESP technology could thus be achieved if 
from rapping reentrainment were reduced. A novel rapping reen- 
trainment collector was evaluated at small pilot-plant scale. The 
collector consisted of a small precharger followed by a very short- 
collector zone. The precharger used was the cooled electrode pre- 
charger developed by Denver Research Institute under EPA spon- 
sorship. The precharger puts a very high charge on the reentrained 
particles. The particles are then collected with high efficiency in 
the short-collector zone. The overall mass-collection efficiency of 
the reentrainment collector was about 85%. 


34620 (PB—88-154422/XAB) Fuel-oil reburning applica- 
tion for NOx control to firetube package boilers (journal ver- 
sion). Mulholland, J.A.; Hall, R.E. (Environmental Protec- 
tion ae ae Triangle Park, NC (USA). Air and 
Energy Engineering Research Lab.). 1987. 10p. (EPA— 
600/J-87/ 159). NTIS, PC A02/MF AO1. 

Pub. in Jnl. of Engineering for Gas Turbines and Power, 
Vol. 109, TAs gat aes 

usses retrofitting two 1.0-MW (3.5 million 

Btu/hr) firetube | package boilers for fuel-oil-reburning application 
for NOx emission control. An overall NOx reduction of 46% from 
an uncontrolled emission of 125 ppm (dry, at 0% O2) was realized 
by diverting 20% of the total boiler load to a distillate-fuel-oil-fired 
second-stage burner; a 51% NOx reduction from 265 ppm was 
achieved in a distillate/residual fuel-oil mixture (0.14% nitrogen 
content) reburning application. Nitrogen-free fuel-oil reburning was 
found slightly more effective at reducing NOx than natural-gas re- 
burning, although longer fuel-rich zone residence times were re- 
quired to allow for evaporation and mixing of the fuel-oil droplets. 
The key parameters investigated that impact the reburning process, 
were: primary-flame NOx, reburn-zone stoichiometry, and reburn- 
zone residence time. 


34621 Effect of hydrodynamic interaction between small 
particles on fillup of agglomeration volume in acoustic ag- 
glomeration of aerosols. Tiwary, R.; Reethof, G. New York, 
NY; American Society of Mechanical Engineers (1987). 7p. 
(CONF-871234—). American Society of Mechanical Engi- 
neers, 345 East 47 St., New York, NY 10017. 

From ASME winter meeting; Boston, MA, USA (13 Dec 
198 

- Technical Paper 87-WA/NCA-4. 

In acoustic agglomeration of aerosols, the relative motion of 
different size particles, due to acoustic waves, creates a volume 
near large particles such that any small particles which are present 
within this volume touch the large particle in one acoustic cycle, 
thereby forming and agglomerating. Subsequent fillup of this ag- 
glomeration volume with small particles from the surrounding 
volume is needed for continuing agglomeration. This paper shows 
that the hydrodynamic interaction of aerosol particles results in 
substantial fillup of this agglomeration volume. The hydrodynamic 
interaction equations and their solutions are analyzed for the fillup 
rates. It is found that for substantial ranges of operating conditions 
used in acoustic agglomeration, hydrodynamic interaction and 
gravitational settling of aerosols make the number density of parti- 
cles equal in and out of the agglomeration volume in the time 
period of one acoustic cycle. The fillup is found to increase with 
increasing sound pressure level, decreasing sound frequency and in- 
creasing mass loading of aerosols. 
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34622 (BNL—41257) Cyclotrons for clinical and biomedi- 
cal research with PET. Wolf, A.P. (Brookhaven National 
Lab., Upton, NY (USA)). 1987. Contract AC02-76CH00016. 
llp. (CONF-8709267—1). NTIS, PC A03/MF AOI;1. 
Order Number DE88009692/JAW. 

From American College of Nuclear Physicians and the Soci- 
ety of Nuclear Medicine joint symposium on PET/SPECT; Wash- 
ingen. DC, USA (16 1987). 

The purpose of commentary is to present some back- 
ground material on cyclotrons and other particle accelerators par- 
ticularly with a view toward the considerations behind acquiring 
and installing such a machine for purely clinical and/or biomedical 
research use. 


34623 (BNL—52114) ee of the 1987 ICFA 
[International Committee for Future Accelerators] seminar on 
Senta piaegnaliins Gu-hidh enanep physics. Dahl, P.F. (ed.). 
(Brookhaven National Lab., co NY (USA)). 1987. Con- 
tract AC02-76CH00016. 441p. (CONF-8710107—). NTIS, 
PC A19/MF AO0l;1; GPO Dep. Order Number 
DE88008012/JAW. 

From Future perspectives in high energy physics; Upton, 
NY, USA (5 Oct 1987). 

Separate abstracts were prepared for 31 papers in these pro- 
ceedings. (LEW) 


Proceedings of the 1987 IEEE accelerator 
saaieiate Volume 1. Lindstrom, E.R.; Taylor, L.S. (eds.). 
New York, NY; Institute of Electrical and Electronics En- 
gineers, Inc. (1987). 703p. IEEE Service Center, 445 Hoes 
Lane, Piscataway, NJ 08854. Contract FG02-87ER40337. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

This book contains papers from the IEEE conference on 
particle accelerators. The general areas covered in this first of three 
volumes are: high energy accelerators; colliders; novel methods; 
free electron lasers; low energy accelerators; ion sources; synchro- 
tron light source; radiation sources; instrumentation and control. In- 
dividual papers are separately indexed. 


Proceedings of the 1987 IEEE particle accelerator 
cates Volume 3. Lindstrom, E.R.; Taylor, L.S. (eds.). 
New York, NY; IEEE (1987). 699p. (CONF-870302— 
Vol.3). IEEE Service Center, 445 Hoes Lane, Piscataway, 
NJ 08854;1. Contract FG02-87ER40337. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Separate abstracts were prepared for 208 papers in this 
volume of proceedings. (LEW) 


4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 34550, 35084, 35192 


(ANL-PHY—88-1-Vol.1) Proceedings of the third 
workshop on rf [radiofrequency] superconductivity. Shepard, 
K.W. (ed.). (Argonne National Lab., IL (USA)). Jan 1988. 
Contract W-31109-ENG-38. 369p. (CONF- -870955—Vol.1). 
NTIS, PC A16;3. Order Number DE88009250/JAW. 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Separate abstracts were prepared for 26 papers in this 
volume of proceedings. (LEW) 
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34627 (ANL-PHY—88-1-Vol.2) Proceedings of the third 
workshop on RF [radio ] superconductivity. She- 
pard, K.W. (ed.). (Argonne National Lab., IL (USA)). Jan 
1988. Contract W-31109-ENG-38, 713p. (CONF-870955— 
Vol.2). NTIS, PC A15/MF A0l;1; GPO Dep. Order 
Number DE88009249/JAW. 

From 3. workshop on RF superconductivity; Argonne, IL, 
USA (14 Sep 1987). 

Separate abstracts were prepared for 26 papers in these pro- 
ceedings. (LEW) 


34628 (GSI—88-14-Prepr.) Present status of the GSI/ 
R project. Kienle, P. (Gesellschaft fuer ee 
chung m.b.H., Darmstadt (Germany, F.R.)). Feb 1988. 1 
(CONF- 8711116—). NTIS (US Sales Only), PC A03 
A01. Order Number DE88753247/JAW. 

From 8. high energy heavy ion study; Berkeley, CA, USA 
(16 Nov 1987). 

is a short report on the status of the construction of the 

SIS/ESR facility as it stands in November 1987. Recent decisions 
concerning the facilities for first experiments are sketched. 


34629 (KEK—87-17) Longitudinal coupled-bunch instabil- 
ity in the Fermilab Booster. Ng, King-Yuen. (National Lab. 
for High Energy Physics, Oho, Ibaraki (Japan)). Oct 1987. 
3ip. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE88753144/JAW. 

In this talk, the longitudinal coupled-bunch instability ob- 
served in the Fermilab Booster is reviewed and various 
attempts to cure it are examined. As you know, the Fermilab 
Booster and Main Ring were originally built for fixed-target experi- 
ments. Therefore, we did not care very much about the individual 
bunch area formerly. Now, both the Booster and Main Ring 
become parts of the TEV I project which is a p - p-bar collider. 
About 10 bunches have to be coalesced in the Main Ring to 
produce a very intense proton or anti-proton bunch to be injected 
into the Tevatron ring in order to obtain high luminosity. It was 
discovered that the areas of the individual bunches were to big in 
the Main Ring so that the coalescence actually lost a significant 
amount of particles and, as a result, led to the reduction of luminos- 
ity in the collider. In the Section II, we go over some experiments 
that show a growth of bunch area in the Booster due to longitudi- 
nal coupled-bunch instability. In Section III, the some important 
points concerning the theory of coupled-bunch instability are re- 
viewed. In Section IV, a few methods to cure the instability are 
discussed. 


34630 (LA-UR—88-1102) An interactive interface to the 
beam optics code ' . Silbar, R.R. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
9p. (CONF-880178—1). NTIS, PC A02/MF A0O1;1. Order 
Number T188009147/JAW. 

From Workshop on accelerator and beam optics codes; San 
Diego, CA, USA (19 Jan 1988). 

The Fortran code TRANSPORT for calculating beam 
optics properties has been converted to run on a Symbolics Lisp 
Machine. Using the rich graphics and object-oriented programming 
environment provided by the KEE expert system shell, a beam de- 
signer can now use TRANSPORT in a manner similar to that of a 
user of a CAD/CAM tool or a spreadsheet. Beamline elements can 
be modified, added, or selected at the user’s screen, with the 
changes in the beam ellipses, envelopes, and transfer matrices being 
re-computed and re-displayed within a few seconds. 


34631 (LA-UR—88-1349) Towards an advanced hadron 
facility at Los Alamos. Thiessen, H.A. (Los Alamos Nation- 
al Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 13p. 
(CONF- -880263—4). NTIS, PC A03/MF AOl. Order 
Number DE88009117/JAW. 

From Accelerator design workshop; Los Alamos, NM, USA 
(17 Feb 1988). 

In the 1987 workshop, it was pointed out that activation of 
the accelerator is a serious problem. At this workshop, it was sug- 
gested that a new type of slow extraction system is needed to 
reduce the activation. We report on the response to this need. The 
Los Alamos plan is reviewed including as elements the long lead- 





ERA-13/15 / 4660 


time R and D in preparation for a 1993 construction start, a menu 
of accelerator designs, improved losses at injection and extraction 
time, active participation in the development of PSR, and acceler- 
ated hardware R and D program, and close collaboration with 
TRIUMF. We review progress on magnets and power supplies, on 
ceramic vacuum chambers, and on ferrite-turned rf systems. We 
report on the plan for a joint TRIUMF-Los Alamos main-ring 
cavity to be tested in PSR in 1989. The problem of beam losses is 
discussed in detail and a recommendation for a design procedure 
for the injection system is made. This recommendation includes 
taking account of single Coulomb scattering, a painting scheme for 
minimizing foil hits, and a collimator and dump system for contain- 
ing the expected spills. The slow extraction problem is reviewed 
and progress on an improved design is discussed. The problem of 
designing the accelerators for minimum operation and maintenance 
cost is briefly discussed. The question of the specifications for an 
advanced hadron facility is raised and it is suggested that the Los 
Alamos Proposal of a dual energy machine - 1.6 GeV and 60 GeV 
- is a better match to the needs of the science program than the 
single-energy proposals made elsewhere. It is suggested that design 
changes need be made in all of the world’s hadron facility propos- 
als to prepare for high-intensity operation. 


34632 (SAND—88-0248C) Use of a relational database in 
pulse power accelerator performance analysis. Eaton, M.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 19 Apr 
1988. Contract AC04-76DP00789. 36p. (CONF-8804113— 
ae PC A03/MF A0O1;1. Order Number DE88009695/ 

From Ingres User Association meeting; San Diego, CA, 
USA (24 Apr 1988). 

The performance monitoring systems used on large pulsed 
power accelerators generate a great amount of data each time the 
accelerator is fired. While relational database management systems 
(RDBMS) are ideally suited for managing large collections of data, 
they lack the graphical and statistical tools required by scientists 
and engineers for meaningful analysis. Procedures have been devel- 
oped which take advantage of the data handling of an RDBMS 
(Ingres) to create smaller subsets of data which can be more easily 
manipulated. This paper will discuss the underlying philosophies 
used and some of the problems encountered during development. 


34633 Foil changing Crist, C.E.; Ives, H.C.; 
Leifeste, G.T.; Miller, R.B. (to Dept. of Energy, Washing- 
ton, DC). US Patent 4,734,586. 29 Mar 1988. Filed date 6 
Mar 1986. vp. Patent and Trademark Office, Box 9, Wash- 
ington, DC 20232. 

A self-contained foil changer apparatus for replenishing foil 
material across the path of a high energy particle beam is described 
comprising: a cylindrical hermetically sealed housing comprising an 
end plate having an aperture defining a beam passageway there- 
through; foil supply means disposed inside the housing for storing a 
foil web and supporting a portion of the web across the beam pas- 
sageway to form a plane perpendicular to the beam path; a barrel 
assembly disposed inside the housing; web control means extending 
through the housing and operably connected to the foil supply 
means for selectively advancing the foil web to replenish a portion 
across the beam passageway; and barrel control means extending 
through the housing and operably connected to the barrel assembly 
for selectively moving the barrel to and from the advanced and re- 
tracted positions. 


34634 Electron beam accelerator with magnetic pulse 
compression and accelerator switching. Birx, D.L.; Reginato, 
L.L. (to Dept. of Energy, Washington, DC). US Patent 
4,730,166. 8 Mar 1988. Filed date 27 May 1986. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

A pulse-forming network for generating an initial voltage 
pulse of duration substantially one microsecond or greater and for 
reforming the pulse as a voltage pulse with a time duration of no 
more than 100 nanoseconds and pulse rise time and pulse fall time 
of at most 20 nanoseconds each and delivering the pulse to a prede- 
termined electrical load is described comprising: a voltage pulse 
source having an output terminal and capable of producing a se- 
quence of one or more output pulses of current at least 20 kamps, 
voltage at least 20 kV and pulse duration substantially one psec or 
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greater; a first capacitor having two terminals, with one terminal 
thereof being grounded and with a second terminal being operative- 
ly associated with the output terminal of the voltage pulse source; a 
first saturable inductor having two terminals and with inductances 
satisfying L/sup (unsat)/L/sup (sat)/2100, with a first terminal 
thereof operatively associated with the second terminal of the first 
capacitor; a pulse transmission line having an associated impedance 
of substantially two ohms, with a first terminal thereof operatively 
associated with a second terminal of the first saturable inductor; a 
second saturable inductor having two terminals and with induct- 
ances satisfying L/sup (unsat)/L/sup (sat)/= 100, with a first termi- 
nal thereof operatively associated with a second terminal of the 
pulse transmission line and with a second terminal thereof electri- 
cally connected to a load; and a grounded, electrically conducting 
tube substantially surrounding the electrical connection between the 
second saturable inductor and the load. 


34635 The status of the Stanford linear collider. Steining, 
R. (Stanford Linear Accelerator Center, Stanford Univ., 
Stanford, CA 94305 (US)). pp 1-7 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator en- 
gineering and technology. Lindstrom, E.R.; Taylor, L.S. 
Piscataway, NJ; IEEE Service Center (1987). (CONF- 
870302—). Contract AC03-76SF00515. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The SLC project, which first received funding in 1983, is in- 
tended to be the first test of linear collider technology. Fortunately 
the (then postulated) existence of the Z particle, having a mass of 
93 GeV and a unitarity saturating cross section, made it possible to 
design a test-of-concept linear collider which would satisfy valuable 
particle science objectives as well. The accomplishments reported 
on in this paper are the result of the efforts of a large number of 
persons. No attempt has been made herein to refer to individuals or 
to cite published or unpublished documents. Many of the results 
summarized here are reported in more detail in numerous reports at 
this Conference. 


— Future oe for synchrotron radiation 

at Stanford. Wiedemann, H. (SSRL, Stanford bon Ks 
Saae CA 94305 (US)). pp 395-399 of Proceedings of 
1987 IEEE particle accelerator conference: Accelerator oe 
gineering and technology. Lindstrom, E.R.; Taylor, L.S. 
Piscataway, NJ; IEEE Service Center (1987). (CONF- 
870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Synchrotron radiation sources at Stanford University are 
being described and their present and future performance capabili- 
ties are discussed. The facilities available now and in the near 
future are the storage rings SPEAR at 3.5 GeV, PEP at up to 15 
GeV, and the 1.2 GeV high brightness XUV source at the Stanford 
Photon Research Laboratory, SPRL, presently under construction. 
Specifically, the high brightness capabilities of these rings for future 
experimentation as well as the specific potential to establish a spa- 
tially coherent radiation source reaching into the x-ray regime are 
discussed. 


34637 Status of the National 
Heese, R. (National Synchrotron Light 
National Lab., Upton, NY 11973 (US)). 400-404 of Pro- 
ceedings of the 1987 IEEE particle erator erence: 
Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). Contract AC02-76CHO00016. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

An overview of the present capabilities of the NSLS 750 
MeV VUV ring and the 2.5 GeV X-ray ring is presented. Emphasis 
is placed on performance of the now operational facility, the efforts 
to improve this performance, a description of the "Phase II” up- 
grade, and outlook for the future. 


Light Source. 
Brookhaven 
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34638 The LBL 1-2 GeV synchrotron radiation source. 
Cornacchia, M. (Lawrence Berkeley Lab., Univ. of Califor- 
nia, Berkeley, CA 94720 (US)). pp 409-413 of Proceedings 

of t the 1987 IEEE particle accelerator conference: Accelera- 
tor engineering and technology. Lindstrom, E.R.; Taylor, 
L.S. Piscataway, NJ; IEEE Service Center (1987). (CONF- 
870302—). Contract AC03-76SF00098. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A description is presented of the conceptual design of the 1- 
2 GeV Synchrotron Radiation Source proposed for construction at 
Lawrence Berkeley Laboratory. This facility is designed to produce 
ultraviolet and soft x-ray radiation. The accelerator complex con- 
sists of an injection system (linac plus booster synchrotron) and a 
low-emittance storage ring optimized for insertion devices. Eleven 
straight sections are available for undulators and wigglers, and up 
to 48 photon beam lines may ultimately emanate from bending mag- 
nets. Design features of the radiation source are the high brightness 
of the photon beams, the very short pulses (tens of picoseconds), 
and the tunability of the radiation. 


34639 Operation of PEP in a low emittance mode. 
Brown, G.; Cerino, J.; Hofmann, A.; Liu, R.; Troxel, T.; 
Wang, P.; Wiedemann, H.; Winick, H.; Berndt, M.; Brown, 
R. (SSRL/SLAC, Stanford Univ., Stanford, CA 94305 
(US)). pp 461-463 of Proceedings of the 1987 IEEE particle 
accelerator conference: Accelerator a and tech- 
nolo idnadetients E.R.; Taylor, L.S. Piscataway, NJ; 

Service Center (1987). reas 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

PEP has been used as a source of synchrotron radiation with 
an undulator beam line operating parasitically during particle phys- 
ics runs at 14.5 GeV beam energy. The possibilities of using PEP in 
a dedicated mode for synchrotron radiation have been considered. 
Since a lower beam energy is preferred in this case, PEP has been 
successfully operated at 8 GeV where the uncoupled beam emit- 
tance is 27 nm rad. It is of interest to reduce this emittance further 
with a different optics having stronger horizontal focussing. This 
has been done by increasing the horizontal betatron phase advance 

cell from 56° to 100° resulting in an emittance of about 9 nm 
rad. To keep the strength of the sextupoles and their effect on the 
dynamic acceptance of the ring small, the natural chromaticity was 
reduced by having parallel focussing in the intersection points in- 
stead of the usual low-beta optics. The dynamic acceptance of such 
a configuration has been tested by particle tracking and found to be 
larger than the physical aperture. This optics does not require new 
hardware but was implemented by changing the powering of the 
different optical elements. In a brief run at 8 GeV a beam was suc- 
cessfully injected and accumulated. The horizontal and vertical 
emittances were measured using the photon beam of the 58 m long 
cabins neni Matiat thanh even thi-aall 62 ean ent This is 
close to the expected value of 9.9 nm rad for the sum of the two. 
The beam life time was over 30 hours at low currents. Different 
methods of reducing this emittance even further are investigated. 


Argonne. 
S.H.; Viccaro, P.J.; Shenoy, G.K. (Argonne National Lab., 
Argonne, IL 60439 (US)). pp 473-475 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator en- 

ing and technology. Lindstrom, E.R.; Taylor, L.S. 
one NJ; IEEE Service Center (1987). (CONF- 
870302—). Contract W-31-109-ENG-38. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Two general types of undulator x-ray sources are planned 
for the Advanced Photon Source (APS) to be built at Argonne. 
One is to provide first harmonic radiation tunable over the interval 
of 7 to 14 keV during the initial phase of operation of the storage 
ring. This tunability range will increase for the same device to ap- 
proximately 4.7 to 14 keV during the mature phase of operation. 
The large tunability interval corresponds to a smaller vertical stay 
free clearance expected for the final operating conditions of the 
ring. This allows for a smaller undulator magnetic gap and hence 
lower energy first harmonic radiation. By using the higher harmon- 
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ics of this device, considerable intensity will be available at 20 keV 
and above. A second device with a smaller period is. planned for 
those cases where the intensity of the third harmonic radiation from 
the above device is not sufficient. In this case, the undulator will 
provide 20 keV radiation in the first harmonic. 


34641 Undulator tunability and synchrotron ring-energy. 
Viccaro, P.J.; Shenoy, G.K. (Materials Science Div., Ar- 
gonne National Lab., Argonne, IL 60439 cD. pp 485-487 
of Proceedings of the 1987 IEEE particle accelerator con- 
ference: Accelerator engineering and technology. Lind- 
strom, E.R.; Taylor, L.S. Piscataway, NJ; Service 
Center (1987). (CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

An undulator has two properties which make it an extremely 

‘cciat come  abeliteaiae eked, The first is that the 
radiation is concentrated in a number of narrow energy bands 
known as harmonics of the device. The second characteristic is that 
under favorable operating conditions, the energy of these harmon- 
ics can be shifted or “tuned” over an energy interval which can be 
as large as two or three times the value of the lowest energy har- 
monic. Both the photon energy of an undulator as well as its tuna- 
bility are determined by the period, A, of the device, the magnetic 
gap, G (which is larger than the minimum aperture required for in- 
jection and operation of the storage ring), and the storage ring 
energy, E/sub R/. Given the photon energy, Ep, the above param- 
eters ultimately define the limits of operation or tunability of the 
undulator. With this in mind, the authors investigated the question 
of undulator tubability with emphasis on the role of the ring energy 
in order to find the smallest E/sub R/ consistent with the desired 
tunability interval and photon energy. As a guideline, they have in- 
cluded a preliminary criteria, concerning the tunability require- 
ments for the Advanced Photon Source (APS) to be built at Ar- 
gonne. The analysis is aimed at X-ray undulator sources on the 
APS but is applicable to any storage ring. 


on Initial operation of the Tevatron collider. Johnson, 

P. (Fermilab, Batavia, IL (US)). pp 8-12 of Proceedings 
of the 1987 IEEE particle accelerator conference: Accelera- 
tor engineering and technology. Lindstrom, E.R.; Taylor, 
aw NJ; IEEE Service Center (1987). (CONF- 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The Tevatron is now the highest energy proton synchrotron 
and the only accelerator made with superconducting magnets. Op- 
erating since 1983 as a fixed-target machine at energies up to 800 
GeV, it has now been modified to operate as a 900 GeV antipro- 
ton-proton collider. This paper describes the initial operation of the 
machine in this mode. The new features of the Fermilab, complex, 
including the antiproton source and the Main Ring injector with its 
two overpasses and new rf requirements, are discussed. Beam char- 
acteristics in the Tevatron (including lifetimes, emittances, luminosi- 
ty, beam-beam tune shifts, backgrounds, and low beta complica- 
tions), the coordination of the steps in the accelerator chain, and 
the commissioning history are also discussed. Finally, some plans 
for the improvement of the collider are presented. 


34643 The Continuous Electron Beam Accelerator Facili- 
ty. Grunder, H.A.; Bisognano, J.J.; Diamond, W.1.; Hart- 
line, B.K.; Leemann, C.W.; Mougey, me Sundelin, R.M.; 
York, RC (CEBAF, 12070 Jefferson Avenue, Newport 
News, VA 23606 (US)). pp 13-18 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator en- 
gineering and technology. Lindstrom, E.R.; Taylor, L.S. 
ao 02 NJ; TREE Service Center (1987). (CONF- 

From Particle accelerator conference; Washington, DC, 
USA sh Mar 1987). 

On February 13, 1987, construction started on the Continu- 
ous Electron Beam Accelerator Facility-a 4-GeV, 200-»A, continu- 
ous beam, electron accelerator facility designed for nuclear physics 
research. The machine has a racetrack configuration with two anti- 
parallel, 500-MeV, superconducting linac segments connected by 
beam lines to allow four passes of recirculation. The accelerating 
structure consists of 1500-MHz, five-cell niobium cavities devel- 
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oped at Cornell University. A liquid helium cryogenic system cools 
the cavities to an operating temperature of 2 K. Beam extraction 
after any three of the four passes allows simultaneous delivery of 
up to three beams of independently variable currents and different, 
but. correlated, energies to the three experimental areas. Beam 
breakup thresholds exceed the design current by nearly two orders 
of magnitude. Project completion and the start of physics oper- 
ations are scheduled for 1993. The total estimated cost is $255 mil- 
lion. 


34644 A fixed target facility at the SSC. Loken, S,; 
Morfin, J.G. (Lawrence Berkeley Lab., Berkeley, CA (US)). 
pp 663-676 of Aamo 9 of the 1984 summer study on the 
design and utilization of the Superconducting Super Col- 
lider. Donaldson, R.; Morfin, J.G. cahaeioee DC; Nation- 
al Science Foundation (1984). (CONF- 198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The question of whether a facility for fixed target physics 
should be provided at the SSC must be answered before the final 
technical design of the SSC can be completed, particularly if the 
eventual form of extraction would influence the magnet design. To 
this end, an enthusiastic group of experimentalists, theoreticians and 
accelerator specialists have studied this point. The accelerator phys- 
ics issues were addressed by a group whose report is contained in 
these proceedings. The physics addressable by fixed target was con- 
sidered by many of the Physics area working groups and in particu- 
lar by the Structure Function Group. This report is the summary of 
the working group which considered various SSC fixed target ex- 
periments and determined which types of beams and detectors 
would be required. 


34645 SSC parameters: What physics demands. Quigg, C. 
(Fermi National Accelerator Lab., Batavia, IL 60510 (US)). 
pp 749-752 of Proceedings of the 1984 summer study on the 
design and utilization of the Superconducting Super Col- 
lider. Donaldson, R.; Morfin, J.G. Washington, DC; Nation- 
al Science Foundation (1984). (CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Issues of energy and luminosity for the SSC are briefly re- 
viewed. 


34646 Cultural connections of the SSC. Kirk, T.B.W. 
(Fermi National Accelerator Lab., Batavia, IL 60510 (US)). 
pp 753-758 of Proceedings of the 1984 summer study on the 
design and utilization of the Superconducting Super Col- 
lider. Donaldson, R.; Morfin, J.G. Washington, DC; Nation- 
al Science Foundation (1984). (CONF- 198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

This paper has as its purpose, to consider explicitly and in 
more than cursory detail, the cultural involvement of a major scien- 
tific facility, the SSC, with its public surroundings. At the moment 
of writing, it is uncertain whether the project will evolve under 
US-national or under international sponsorship. Since most of the 
paper’s substantive content is invariant with respect to this question 
(but the means of implementation are not), the author proceeds as 
though the machine will be US sponsored. This assumption avoids 
the irritation of having to identify continually the particular meth- 
ods for implementation of the ideas presented. If the international 
route is chosen, a second paper could be written to accommodate 
this outcome. By cultural involvement, the author is principally 
concerned with the following areas: i) accessibility of the facility to 
the general public; ii) educational potential at and away from the 
site; iii) architectural and aesthetic considerations; and iv) formal 
history of the project. 
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4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 34640, 34690, 34692, 34693, 34700, 34701 


34647 (DOE/ER/40150—46) Superconducting rf and 

interactions. Bisognano, J.J. (Continuous Elec- 
tron Beam Accelerator Facility, Ni News, VA 
(USA)). 1987. Contract AC0S5-84ER401 13p. (CEBAF- 
PR—88-004). NTIS, PC A03/MF A0i;1. Order Number 
DE88008598/JAW. 

Beam-cavity interactions can limit the beam quality and cur- 
rent handling capability of linear and circular accelerators. These 
collective effects include cumulative and regenerative transverse 
beam breakup (BBU) in linacs, transverse multipass beam breakup 
in recirculating linacs and microtrons, longitudinal and transverse 
coupled-bunch instabilities in storage rings, and a variety of trans- 
verse and longitudinal single-bunch phenomena (instabilities, beam 
breakup, and energy deposition). The superconducting radio fre- 

quency (SRF) environment has a number of features which distin- 
uish 7 it from room temperature configuration with regard to these 
beam-cavity interactions. Typically the unloaded Qs of the lower 
higher order modes (HOM) are at the 10° level and require signifi- 
cau ditheiag: detgh coun: Weis giant CW agente, 
which is a principal advantage of SRF, allows for better control of 
beam quality, which for its preservation requires added care which 


nificantly lower than those obtainable with pulsed copper cavities. 
Finally, energy deposition by the beam into the cavity can occur in 
a cryogenic environment. In this note those characteristics of beam- 
cavity interactions which are of particular importance for supercon- 
ducting RF cavities are highlighted. 6 refs., 4 figs. 


34648 (ENEA-RT-TIB—87-24) Evolution of SU (2) and 
SU (1,1) states: a further mathematical analysis. Dattoli, G.; 
Torre, A.; Richetta, M. (ENEA, Rome (Italy)). Sep 1987. 
10p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE88753195/JAW. 

In this note we analyse the problem of the evolution of 
SU(2) and SU(1,1) states from a unified point of view. A general- 
ized Rabi rotation matrix for a time dependent SU(2)-SU(1,1) co- 
herence preserving Hamiltonian is also derived. 


34649 (FNAL-TM—1494-Rev.) The magnetic properties 
of the SLC [SLAC Linear Collider] intersection region super- 
conducting quadrupole triplets. MclInturff, A.D.; Carson, 
J.A.; Fisk, H.E.; Erickson, R.A. (Fermi National Accelera- 
tor Lab., Batavia, IL (USA); Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). May 1988. Contract 
AC02-76CH03000;A C03-76SF00515. 8p. 

The measured magnetic field parameters of the quadrupoles 
which comprise the final triplet lens system for the SLAC Linear 
Collider intersection region are presented here. The minimum 
design gradient i for these quadrupoles are 1.7Tcm at 
4.6K and 1.6Tcm at 4.6K in a 0.6T external solenoidal field. These 
gradients are about three times larger than those available with the 
conventional ironcopper quadrupoles now used in the SLC. Super- 
conducting quadrupoles of two lengths have been specified for the 
SLC triplets. The effective magnetic length of type Q: is 66.498 +- 
0.305 cm and of Q: is 121.106 +- 0.61 cm. The superconducting 
performance characteristics of the quadrupoles that have been 
measured are: maximum critical current as a function of bath tem- 
perature, rate of change of magnetic field, and as a percentage of 
the “short sample”. “Short sample” performance is defined as the 
current reached by the cable in a perpendicular magnetic field 
equal to the peak field in the winding at bath temperature. The 
maximum gradient achieved during testing was 2.09Tcm (4.25K) 
and 2.10Tcm (3.2K). This represented 95% of the strand critical 
current value. The magnetic length of the first Q. was measured to 
be 120.85 +- .1 cm. The Fourier harmonic coefficients of the mag- 
netic field were measured as a function of current and are reported. 
3 refs., 5 figs., 6 tabs. 
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34650 (INS-T—464) Analysis of a multi-module split co- 
axial RFQ. Arai, Shigeaki. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). Nov 1986. 2ip. NTIS (US Sales 
Only)» PC A03/MF AOi. Order Number DE88752617/ 

A split coaxial RFQ linac with modulated vanes is under de- 
velopment for acceleration of very heavy ions. As a first step, a 1/4 
scaled model with flat vanes has been constructed. Easy assembling 
of vanes and good mechanical stability of the structure have been 
achieved by employing a multi-module cavity arrangement. In this 
paper, theoretical treatments for the estimation of rf parameters and 
the interpretation of resonance characteristics are described in 
detail and their results are compared with the experimental data. 
The resonant frequency predicted by using the estimated induct- 
ance and the measured capacitance agrees with the experimental 
value within 2 % accuracy. Dispersion characteristics and longitu- 
dinal voltage distribution at each resonance mode are qualitatively 
well explained by an equivalent circuit analysis. 


34651 (JAERI—1308) Computer code ‘BEAM’ for the 
ion optics calculation of the JAERI tandem accelerator 
system. Kikuchi, Shiroh; Takeuchi, Suehiro. (Japan Atomic 
Energy Research Inst., Tokyo). Nov 1987. 87p. NTIS (US 
Sales Only), PC A05/MF A0Ol. Order Number 
DE88752625/JAW. 

The computer code BEAM is described, together with an 
outline of the formalism used for the ion optics calculation. The 
purpose of the code is to obtain the optimum parameters of devices, 
with which the ion beam is transported through the system without 
losses. The procedures of the calculation, especially those of 
searching for the parameters of quadrupole lenses, are discussed in 
detail. The flow of the code is illustrated as a whole and its constit- 
uent subroutines are explained individually. A few resultant beam 
trajectories and the parameters used to obtain them are shown as 
examples. 


34652 (KEK—87-11) Distortion functions. Ng, King- 
Yuen. (National Lab. for High Energy Physics, Oho, Ibar- 
aki (Japan)). Sep 1987. 18p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88752634/JAW. 

This report deals with the analytic computation of the dis- 
tortions of beam shapes in the horizontal and vertical phase spaces 
due to the introduction of nonlinear multipoles. Unfortunately, no 
machine is perfectly linear. There are systematic sextupole compo- 
nents in dipole fields from steel saturation, remanent fields, persist- 
ent currents, eddy currents, and random sextupole components due 
to field errors. Of course, there are also sextupoles placed around 
the ring on purpose to counteract the above and to modify chroma- 
ticity. Perturbation theory can be used away from resonances. A set 
of distortion functions has been proposed for each order of the per- 
turbation. These functions are closed, i.e., periodic. They are inde- 
pendent of the beam amplitude and are very similar to the beta- 
functions and alpha-functions of the linear theory. Though the pro- 
jections of the beam profile onto the transverse phase planes are the 
only thing that can be examined, these distortion functions can give 
the exact projections. This report previews these distortion func- 
tions, the formulae for their computation, and how they can be 
used in computing the phase-space projections of the beam and the 
tuneshifts. All these formulae are derived from a Hamiltonian 
theory. Some applications are also discussed. (Nogami, K.). 


34653 (LA-UR—88-1543-Rev.) LTRACK: Beam-trans- 

calculation including wakefield effects. Chan, K.C.D.; 
Cooper, R.K. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 10p. (CONF-880178—3- 
Rev.; CONF-880178—). NTIS, PC A02/MF A01;1. Order 
Number DE88011049/JAW. 

From Workshop on accelerator and beam optics codes; San 
Diego, CA, USA (19 Jan 1988). 

LTRACK is a first-order beam-transport code that includes 
wakefield effects up to quadrupole modes. This paper will intro- 
duce the readers to this computer code by describing the history, 
the method of calculations, and a brief summary of the input/ 
output information. Future plans for the code will also be de- 
scribed. 
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34654 (SLAC/AP—69) Landau damping in the improved 
SLC linac: A, The sensitivity to injection jitter. Bane, K.L.F. 
(Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Apr 1988. Contract AC03-76SF00515. 15p. NTIS, 
PC A03/MF A0O1;1. Order Number DE88010638/JAW. 

In this report we study the effects of injection jitter on emit- 
tance growth, and hence on luminosity, in the improved linac with 
stronger focusing, and for the new bunch parameters. We consider 
both cases when Landau damping has been invoked, and when it 
has not been. 


34655 (SLAC-PUB—4569) Canonical description of a 
second-order achromat. Kheifets, S.A.; Fieguth, T.H.; Ruth, 
R.D. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Mar 1988. Contract AC03-76SF00515. 10p. 
(CONF-8804111—1). NTIS, PC A03/MF AO0l1;1. Order 
Number DE88009018/JAW. 

From 2. ICFA advanced beam dynamics; Lugano, Switzer- 
land (11 Apr 1988). 

Charged particle motion in second-order magnetic optical 
achromat is described using a canonical perturbation theory. Neces- 
sary and sufficient conditions for the existence of such a device are 
presented. Given these conditions, the second-order matrix ele- 
ments at the end of the achromat are found explicity. It is shown 
that all geometric matrix elements are equal to zero and all chro- 
matic matrix elements are either also equal to zero or proportional 
to the corresponding chromaticity. Thus all second-order matrix 
elements vanish simultaneously when the two chromaticities are 
made to be equal to zero 13 refs., 1 tab. 







34656 (UCRL—52000-88-3) Energy and Technology 
Review, March 1988. Lear, R.D.; Poggio, A.J. (eds.). (Law- 
rence Livermore National Lab., CA (USA)). Mar 1988. 
Contract W-7405-ENG-48. 28p. NTIS, PC A03/MF AOl1. 
Order Number DE88008967/JAW. 

This paper contains four reports on the following topics: the 
rotating target neutron source; discovery of two new long-lived 
isotopes: 7*'Lr and ***Lr; search for ?”2[109] in a new region of sta- 
bility; and the lightning-invulnerable device system. (LSP) 


34657 (UCRL—96117) Development of ee ag nen 
grazing incidence mirrors for synchrotron radiation 

lines at SSRL. Tirsell, K.G.; Berglin, E.J.; Fock, BAY 
Holdener, F.R.; Humpal, HH; Karpenko, Vv. Ps Kulkarni, 
S.; Fantone, S. D. (Lawrence Livermore National Lab., CA 
(USA); Optikos Corp., Cambridge, MA (USA)). Aug 1987. 
Contract W-7405-ENG-48. 10p. (CONF-8708242—1). 
hi PC A03;3; GPO Dep. Order Number DE88008903/ 

From Conference on XUV optics and applications - grazing 
incidence optics for astronomical and laboratory applications; San 
Diego, CA, USA (16 Aug 1987). 

New platinum-coated grazing incidence mirrors with low 
surface roughnesses have been developed to focus bending magnet 
radiation from the SSRL/SLAC SPEAR storage ring on the en- 
trance slits of two Beam Line VIII grating monochromators. The 
first mirror in the toroidal grating monochromator (TGM) branch 
is a cooled SiC cylinder capable of absorbing synchrotron radiation 
power levels of up to 260 watts without excessive distortion. This 
mirror deflects the beam vertically through a 12{degree} angle and 
focuses it sagitally on the TGM entrance slit plane. The second 
TGM optical element is a fused-silica spherical mirror with a large 
radius of curvature that deflects the beam vertically through an ad- 
ditional 12{degree} and focuses it tangentially with 3/1 demagnifi- 
cation. The first mirror in our spherical grating branch is a 
5{degree}-vertically deflecting, cooled SiC toroid designed to focus 
tangentially on the monochromator entrance slits and sagitally in 
the exit slits. A 4{degree}-deflecting fused silica mirror is used after 
the exit sites in each beam line to refocus on to the sample. For this 
application a thin cylinder is bent to approximate an ellipsoid. The 
mirrors are now installed at SSRL and performance measurements 
are planned. Qualitatively the focus of the TGM optics at the en- 
trance slit plane appears very good. In this paper we discuss con- 
siderations leading to the choice of SiC for each of the two first 
mirrors. We present highlights of the development of these mirrors 
with some emphasis on SiC polishing techniques. In addition, the 
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metrology developed to produce the more difficult 
figure of the toroid will be described. Measured surface roughness 
and figure results will be presented. 19 refs., 11 figs. 


34658 Calculation of collective effects and beam lifetimes 
Ae iain ait aaeetaiae ta ee 
padhyay, S.; Zisman, M.S. (Lawrence Berkeley Lab., Univ. 
of California, Berkeley, CA 94720 (US)). pp 425-427 of Pro- 
ceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). Contract AC03-76SF00098. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

In designing a third-generation high brightness synchrotron 
radiation source, attention must be paid to the various collective ef- 
fects that can influence beam performance. The authors report on 
calculations, performed with the code ZAP, of the bunch length, 
the transverse emittance and the beam lifetime (from both Tous- 
chek and gas scattering) for our 1-2 GeV storage ring. In addition, 
the authors estimate the growth times for both longitudinal and 
transverse coupled bunch instabilities. Bunch lengths of about 20 ps 
should be obtainable and intrabeam scattering emittance growth is 
small. For a limiting undulator gap of 1 cm and residual gas pres- 
sure of 1 nTorr, the beam lifetime is about 5 hours in the single- 
bunch mode; in the multibunch mode, lifetimes in excess of 6 hours 
are expected. These results indicate that all performance goals for 
the facility should be achievable. 


34659 Optimization of compact synchrotron optics for x- 
ray lithography. Decker, G.A.; Craft, B.C. (Brookhaven Na- 
tonal Lab., Upton, NY 11973 ‘US)). pp 464-466 of Proceed- 
of the 1987 IEEE particle accelerator conference: Ac- 
uae engineering and technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The production of integrated circuits having sub-micron 
component dimensions has motivated the development of compact 
electron storage rings to provide synchrotron x-ray radiation. This 
paper presents considerations for optimizing the optics for small 
radius rings using superconducting dipole magnets. The key param- 
eters are the sizes and angular divergences of the source points illu- 
minating the different ports. Two ring designs are compared in 
terms of theoretical beam parameters achievable using idealized 
optics. 


34660 The magnet lattice of the LBL 1-2 GeV synchro- 
tron radiation source. Jackson, A. (Lawrence Berkeley Lab., 
Univ. of California, Berkeley, CA 94720 (US)). pp 476-478 
of Proceedings of the 1987 IEEE particle accelerator con- 
ference: Accelerator engmesing and technology. Lind- 
strom, E.R.; Taylor, L.S. Piscataway, NJ; IEEE Service 
Center (1987). (CONF-870302—). 
76SF00098. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

This paper describes the magnet lattice chosen for the LBL 
1-2 GeV Synchrotron Radiation Source. The structure has a cir- 
cumference of 196.8 m, with 12 dispersion free straight sections that 
can accommodate insertion devices up to 5 m long. The achromatic 
arcs that connect these straight sections feature combined function 
(gradient) bending magnets. Utilization of three such magnets in the 
so-called three-bend-achromat (TBA) arrangement, has several ben- 
eficial effects: (1) it reduces the amplitude of the vertical beta-func- 
tion in the bending magnets, thereby minimizing the required aper- 
ture; (2) it changes the damping partition number in such a way as 
to reduce the natural emittance; and (3) it produces separation of 
the beta-functions such that relatively low sextupole strengths are 
sufficient for chromatic correction. The result is a structure with 
very low emittance (4 nm-rad at 1.5 GeV) that is correctable with 
only two families of sextupoles while maintaining excellent chro- 
matic properties and acceptable dynamic aperture. 


Contract AC03- 
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34661 Single particle dynamics in the LBL 1-2 GeV syn- 
chrotron radiation source in the presence of imper- 
fections, magnet errors and insertion devices. 
Jackson, A.; Nishimura, H. (Lawrence Berkeley Lab., Univ. 
of California, Berkeley, CA 94720 (US)). pp 482-484 of Pro- 
ceedings of the 1987 IEEE particle erator ee 
Accelerator engineering and technology. Lindstrom, E.R.; 

Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870362—). Contract AC03-76SF00098. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

It is well known that introduction of nonlinear magnetic ele- 
ments into a storage ring results in a limit in stable betatron motion 
at an amplitude that defines the “dynamic aperture”. In electron 
storage rings designed for high brightness synchrotron radiation, 
like the LBL 1-2 GeV Synchrotron Radiation Source, the dominant 
nonlinear effects come from the strong sextupole fields that are re- 
quired for chromatic correction. The dynamic aperture arising from 
this source of nonlinearity is described in an accompanying paper at 
this conference. In this paper the authors investigate the effects 
arising from other sources of perturbing fields that can be reason- 
ably predicted in advance of construction. These are: field errors 
(both systematic and random) introduced through magnet design 
and finite construction tolerances; a random quadrupole component 
arising from a finite closed orbit distortion in the sextupoles; and 
the intrinsic focusing and nonlinear fields associated with the inser- 
tion devices. 


34662 a ee 
X-17T beam line using closed orbit feedback. Nawrocky, 
R.J.; Ma, Li; Rarback, H.M.; Singh, O.V.; Yu, L.H. 
(Brookhaven National Lab., U pton, NY 11973 (US)). pp 
512-514 of Proceedings of the 1587 IEEE particle accelera- 
tor conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S. Piscataway, NJ; IEEE Serv- 
ice Center (1987). (CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Initial observations of motion of the undulator radiation in 
the NSLS X-17T beam line clearly indicated that the beam had to 
be stabilized in both directions to be usable for the planned soft X- 
ray imaging experiments. The low frequency spectra of beam 
motion contained peaks in the range from dc to 60 Hz and at 
higher frequencies. A beam steering system employing closed orbit 
feedback has been designed and installed to stabilize the beam in 
both planes. In each plane of motion, beam position is measured 
with a beam position detector and a correction signal is fed back to 
a local four magnet orbit bump to dynamically control the angle of 
the radiation at the source. This paper describes the design and per- 
formance of the beam steering system. 


34663 A beam position and split control for the 
Fermilab Joshel, R.; Childress, S.; Crawford, C.; 

Kissel, W.; Lackey, S. (Fermi National Accelerator Lab., 

P.O. Box 500, Batavia, IL 60510 (US)). pp 515 of Proceed- 
ings of the 1987 IEEE particle se nema conference: Anne 
celerator engineering and techno 

Taylor, L.S. Piscataway, NJ; IEEE Center (issn: 
(CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A new instrumentation and software system has been de- 
signed to automate tuning of the Fermilab Switchyard. The tuning 
system will adjust electrostatic septa for splitting beam and dipole 
trims for correcting positions - for both types of resonant extracted 
beam. The slow spill lasts —20 s and is interrupted by several fast 
or pulsed spills lasting —1.5 ms each. 


34664 A beam position monitoring system for the Fermi- 
lab Booster. Webber, R.; Fritz, J.; Holmes, S.; Marsh, W.; 
Zagel, J. (Fermi National Accelerator Lab., P.O. Box 500, 
Batavia, IL 60510 (US)). pp 541-543 of Proceedings of the 
1987 IEEE particle accelerator conference: Accelerator en- 
gineering and technology. Lindstrom, E.R.; Taylor, L.S. 
a ~~ NJ; IEEE Service Center (1987). (CONF- 
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From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The recently installed beam position monitoring system de- 
signed for the Fermilab Booster is described. Signals from stripline 
pick-ups are processed by heterodyned AM-to-PM position circuit- 
ty which features wide dynamic range and normalized position out- 
puts with wide bandwidth. Measurements are made to an accuracy 
of better than 1 mm over a 70 mm aperture with beam intensities 
ranging from less than 5E10 to more than 5E12 protons. An inde- 
pendent beam-synchronous timing system can track a fractional 
turn of beam through the cycle as the particle velocity nearly dou- 
bles. A Multibus/CAMAC data acquisition system interfaces 96 
channels of closed orbit and single turn position information, and 4 
channels of turn-by-turn position information, to the main control 
system. 


34665 A high-frequency Schottky detector for use in the 
Tevatron. Goldberg, D.A.; Barry, W.; Lambertson, G.R.; 
Voelker, F. (Lawrence Berkeley Lab., ” Univ. of California, 
Berkeley, CA 94720 (US)). pp 547-549 of Proceedings of 
the 1987 IEEE particle accelerator conference: Accelerator 
engineering and technology. Lindstrom, E.R.; Taylor, L.S. 
Piscataway, NJ; IEEE Service Center (1987). (CONF- 
870302—). Contract AC03-76SF00098. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A vexing problem associated with detection of Schottky sig- 
nals from a bunched beam is the presence of the coherent signal, 
which can be 10 or more orders of magnitude greater than the 
Schottky signal. However, above the single-bunch cutoff frequency 
(SBCF), the coherent signal decays rapidly with frequency. To take 
advantage of this, the authors have constructed a Schottky detector 
for the Tevatron doubler to operate at roughly 2 GHz (the Teva- 
tron SBCF is 200-300 MHz). To enhance signal power density, the 
authors made the detector a high-Q (>9000) resonant rectangular 
cavity, which should provide a signal-to-noise-density ratio (SN) of 
>10 dB for the Tevatron in the collider mode, and >20 dB in 
fixed target operation. The TMaio and TMi2 modes, which are 
made to have slightly different frequencies, provide sensitivity to 
both vertical and horizontal particle motions. The 2 GHz Schottky 
signals are down-converted to frequencies below 100 kHz to permit 
analysis using a FFT spectrum analyzer. The initial installation con- 
sists of a single cavity; a second detector will be built which em- 
ploys a pair of phased cavities to permit discrimination between p’s 
and p-bar’s. Details of the de-sign of both the cavity and the associ- 
ated electronics are presented. The cavity is currently undergoing 
installation at the Tevatron. 


34666 Improvement of the dynamic aperture in Chasman 
Green lattice light source storage rings. Crosbie, E.A. 
(Argonne National Lab., 9700 S. Cass Avenue, Argonne, IL 
60439 (US)). pp 443-445 of Proceedings of the 1987 IEEE 
particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, L.S. Piscataway, NJ; 
IEEE Service Center (1987). (CONF-870302—). Contract 
W-31-109-ENG-38. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The half cell illustrates a typical Chasman-Green electron or 
positron storage ring lattice specifically designed for photon beams 
from undulators and wigglers located in each dispersion-free 
straight section. The need for a small particle beam emittance re- 
quires that the horizontal phase advance per cell should be in the 
neighborhood of 0.9 x 27. Necessary chromaticity correcting sextu- 
poles, S/sub D/ and S/sub F/, located in the dispersion straight 
section introduce non-linear perturbations which limit the dynamic 
aperture because of amplitude dependent tune shifts. Two families 
of sextupoles, S: and S:, can be introduced into the dispersion-free 
region to moderate the more harmful effects of S/sub D/ and S/ 
sub F/. The following sections discuss the nature of the perturba- 
tions and provide some guidelines for the adjustment of S; and S. 
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electron beam energy. Kim, K.J. 
Univ. of California, Berkeley, CA 94720 (US)). pp 4625363 
of Proceedings of the 1987 IEEE particle accelerator con- 
ference: Accelerator engineering and technology. Lind- 


strom, E.R.; Taylor, L.S. Piscataway, NJ; Service 
Center (1987). (CONF-870302—). Contract AC03- 
76SF00098. 


From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Relativistic electrons passing through two identical magnetic 
sections generate synchrotron radiation whose spectrum is strongly 
modulated as the photon energy varies. The modulation is caused 
by the interference of radiation from each section, and has been ob- 
served in the spectrum of spontaneous radiation from transverse op- 
tical klystron which utilizes two undulators. In this paper, the au- 
thors analyze and apply another device based on two simple wig- 
glers. The device, which will be called the interference wiggler, 
can be used for precise diagnostics of electron beam energy; by 
analyzing the modulated spectrum with a monochromator, the elec- 
tron energy can be determined up to an accuracy of 10-* or 107* 
In this paper, the authors develop general design criteria interfer- 
ence wigglers. They also give several example designs to measure 
the electron energy to an accuracy 10~‘ for the planned electron 
beam facility at CEBAF, and to an accuracy 107° for the 1-2 GeV 
Light Source at Berkeley. 


Correlator filters for feedback at SRS and NSLS. 
Dykes, D.M.; Galayda, J.N. (Daresbury Lab., Daresbury 
Warrington, Cheshire Wa4 4AD (GB)). 582-584 of wid 
ceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

In order to amplify signals that are produced by an oscillat- 
ing beam, it is desirable to first reject that part of the signal pro- 
duced when the beam is not oscillating. A correlator filter can at- 
tenuate by 45-65 dB the signal of a stable beam while reducing the 
oscillation signal by only 3-6 dB. Compared with other means of 
achieving this result, a correlator offers the advantages of at least 
200 MHz working bandwidth and broadband matching to 50 ohms 
at input and output. Both practically and conceptually, it is a very 
simple device, consisting of two pieces of transmission line, a 0° 
power splitter and a 180° power splitter. An input signal to the 
filter is divided into two identical signals by the 0° splitter; these 
two signals are sent through two transmission lines of different 
length but equal attenuation and dispersion characteristics. One 
signal is then electrically subtracted from the other by recombina- 
tion in the 180° splitter. With commercially available components, 
this delay and subtraction can be done with 0.1%-0.5% precision. 


34669 Electronics design for the Fermilab Switchyard 
beam position monitor system. Fuja, R.; Childress, S.; Janes, 
R.; Kerns, Q.; Lackey, S. (Stanford Linear Accelerator 
Center, Stanford, CA 94305 (US)). pp 591-593 of Proceed- 
ings of the 1987 IEEE particle accelerator conference: Ac- 
celerator engineering and technolo Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Savies Center (1987). 
(CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A beam position monitor system for the Fermilab Switch- 
yard has been developed to measure positions and intensities for 
53.1 MHz RF bunched resonant extracted beams of either 1.5 msec 
or 20 sec duration. The system has a position sensitivity of 100 
mV/mm with switching between the fast and slow beam electron- 
ics during each machine cycle as needed. For 1 1E12 proton beam 
extracted over 20 seconds the system has a final bandwidth of 10 
Hz with a SNR of 45 db. For the same intensity beam extracted 


over 1.5 msec, a 10 KJHz bandwidth is maintained with SNR of 70 
db. 









- 
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34670 IBCM: Internal bunch coordinate monitor. Yamin, 
P. (AGS Dept., Brookhaven National Lab., Upton, NY 
11973 (US)). pp 603-604 of Proceedings of the 1987 IEEE 
particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, L.S. Piscataway, NJ; 
IEEE Service Center (1987). (CONF-870302— 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The outputs of AGS pick-up electrodes have been digitized 
with 100 MHz transient recorders in order to study the motion of 
individual rf bunches during the AGS acceleration cycle. Pick-Up 
Electrodes (PUEs) have been used at the AGS for many years in 
order to locate the beam. As an RF bunch passes a pair of elec- 
trodes, a signal is induced in each electrode proportional to the 
bunch-electrode separation. Thus, the {inner-outer} or {upper- 
lower} difference signals are proportional to the bunch coordinate. 
For normalization, these differences are divided by the correspond- 
ing sum. The present system provides dc signals proportional to 
both horizontal and vertical positions at many locations around the 
ring averaged over several milliseconds. However, with faster elec- 
tronics, waveforms can be studied on a much shorter time scale, 


making possible the tracking of each of the twelve rf bunches 
within the AGS. 


34671 Monitoring relativistic heavy ion beams at the Be- 
valac, Crebbin, K.C. (Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA 94720 (US). pp 614-616 of Pro- 
ceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; 

Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). Contract AC03-76SF00098. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Beam fluence in high intensity proton and electron accelera- 
tors is usually measured with Secondary Emission Monitors(SEM) 
calibrated by an activation method. There were no such activation 
measurements available for relativistic heavy ion beams. Secondary 
electron production and energy loss of a charged particle in passing 
through material are a result of Coulomb interaction between the 
projectile field and electrons in the material. Therefore range meas- 
urements and secondary emission yield should follow the same 
functional relationship of velocity and charge as given by the 
Bethe-Block equation. A substantial amount of data on range in 
water for various ions has been collected at the Bevalac Biomedical 
facility. Using the same calculations that convert measured proton 
ranges to ion ranges and comparing the calculated values to meas- 
ured values, provides an indirect way to verify the validity of the 
SEM calibration. The results of these measurements are discussed 
in this paper. 
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REFER ALSO TO CITATION(S) 34325, 34326, 34638, 34643, 34649, 34660, 
34661, 34662, 34663, 34721 


34672 (BNL—41154) Experience with the NEG [noneva- 
porable getter] strips at the Brookhaven heavy ion transport 
line. Hseuh, H.C.; Benjamin, J.; Stattel, P.; Feigenbaum, I; 
Manni, M. (Brookhaven National Lab., Upton, NY (USA)). 
1988. Contract AC02-76CH00016. 7p. (CONF-880552—1). 
NTIS, PC A02/MF A0l1;1; GPO Dep. Order Number 
DE88009838/JAW. 

From Vacuum design of advanced and compact synchrotron 
light sources; Upton, NY, USA (16 May 1988). 

The AGS and the Tandem Van de Graaff, two valuable 
physics assets, are now jointed together by a transport line of 700 
m in length. This line allows heavy ions from the Tandem, up to a 
fully striped silicon (M = 28) to be injected into the AGS and ac- 
celerated to energies of approximately 15 GeVamu. New areas of 
physics research at very high nuclear densities can now be studied 
using some of the extensive experimental facilities already existing 
at the AGS. With the addition of a booster synchrotron between 
the Tandem and the AGS, all heavier ions up to gold can also be 
accelerated. To minimize the beam loss due to charge exchange be- 
tween the partially stripped heaviest ions (ie. Au + 33 at 1 
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Se ee ee a vacuum of 10 /sup 
{minus/8} Torr is required for this transport line. To achieve this 
vacuum, we have opted to use the combination of small ion pumps 
(20 1s diode type) and simple geometry was implemented which 
offers low cost (<$200m), easy installation and maintenance. Pres- 
sures of 10 /sup {minus/10} and low 10 /sup {minus/9} Torr have 
been maintained over the last two years following the initial activa- 
tion. This paper describes the NEG strip system, and the experi- 
ence obtained during the installation and the operation of this 700m 
heavy ion transport line (HITL). 


34673 (BNL—41166) Mirror and grating surface figure 
requirements for grazing incidence synchrotron radiation 
beamlines: Power loading effects, Hulbert, S.L.; Sharma, S. 
(Brookhaven National Lab., Upton, NY (USA)). 1987. Con- 
tract AC02-76CHO00016. 25p. (CONF-8708242—2; CONF- 
8709242—). NTIS, PC Al 3/MF A01;1. Order Number 
DE88009836/JAW. 

From Conference on XUV optics and applications - grazing 
incidence for astronomical and laboratory applications; San 
Diego, CA, USA (16 Aug 1987). 

At present, grazing incidence mirrors are used almost exclu- 
sively as the first optical element in VUV and soft x-ray synchro- 
tron radiation beamlines. The performance of these mirrors is deter- 
mined by thermal and mechanical stress-induced figure errors as 
well as by figure errors remaining from the grinding and polishing 
process. With the advent of VUV and soft x-ray undulators and 
wigglers has come a new set of thermal stress problems related to 
both the magnitude and the spatial distribution of power from these 
devices. In many cases the power load on the entrance slits and 
gratings in these beamlines is no longer negligible. The dependence 
of thermally-induced front-end mirror figure errors on various stor- 
age ring and insertion device parameters (especially those at the 
National Synchrotron Light Source) and the effects of these figure 
errors on two classes of soft x-ray beamlines are presented. 


34674 ee The NSLS VUV undulator: Spec- 
tral characteristics and operating experience. —— P.D.; 
Galayda, J.; Hulbert, S.L.; Klaffky, R.W.; Luccio, A.; Vig- 
nola, G.; J C. (Broo khaven National Lab., Upton, 
NY (USA)). 1987. Contract AC02-76CH00016. mH 
(CONF-870610—24; CONF-870610—). NTIS, PC A02 
A01;1. Order Number DE88010664/JAW. 

From 5. national synchrotron radiation instrumentation con- 
ference; Madison, WI, USA (21 Jun 1987). 

The d design and operating characteristics of the VUV undu- 
lator installed on the NSLS VUV ring are presented. Specifically, 
the spectral output through three circular on-axis pinholes of differ- 
ent diameters has been measured. Near the minimum magnetic gap 
(40mm), the flux into a 0.25 mrad circular aperture at the rar 
the fundamental (hv = 57 eV) is ~1 {times} 10% 
photonssec0.1A1%BW. We find good agreement in spectral shape 
between these measured spectra and spectra calculated by integrat- 
ing the theoretical undulator emission spectrum over the relevant 
spatial variables and including electron beam emittance. We also 
show calculated zero-emittance and on-axis flux spectra for com- 
parison. A description is given of the beam line and monochroma- 
tor currently installed on this undulator for the purpose of perform- 
ing spin-resolved photoemission. 


(CONF-870552—33) Neutral particle beam distrib- 
uted data acquisition system. Daly, R.T.; Kraimer, M.R.; 
Novick, A.H. (Argonne National Lab., IL (USA)). 1987. 
Contract W-31109-ENG-38. 6p. (CONF-870552—). NTIS, 
PC A02/MF AO1;1. Order Number DE88009943/JAW. 

From 5. conference on real-time com applications in 
nuclear, particle, and plasma physics; San Francisco, CA CA, USA (12 
May 1987). 

A distributed data acquisition system has been designed to 
support experiments at the Argonne Neutral Particle Beam Accel- 
erator. The system uses a host VAXstation II/GPX computer 
acting as an experimenter’s station linked via Ethernet with multi- 
ple MicroVAX IIs and rtVAXs dedicated to acquiring data and 
controlling hardware at remote sites. This paper describes the hard- 
ware design of the system, the applications support software on the 
host and target computers, and the real-time performance. 


diagnostic 

ieee cavities. Reece, C.E. (Con- 
tinuous Electron Beam Accelerator Facility, Newport 
News, VA (USA)). 1988. Contract AC05-84ER40150. 19p. 
ae PC A03/MF A01;1. Order Number DE88008600/ 
Despite the very real progress that has been made, the rou- 
tine performance of superconducting cavities still falls far short of 
both the theoretical expectations and the performance of afew ex- 
ceptional examples. It is the task of systematically applied diagnos- 
tic techniques to reveal additional information concerning the re- 
sponse of superconducting surfaces to applied RF fields. In this 
paper we will direct our attention to discussions of recent develop- 
ments in diagnostic techniqeus, such as thermometry in superfluid 

helium, and scanning laser acoustic microscopy. 18 refs., 12 figs. 


34677 (GSI—87-75-Prepr.) High current gaseous 
sources. Keller, R. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). Nov 1987. 28p. Ge 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.). 

The present chapter is concerned primarily with plasma gen- 
erators with a discussion of extraction systems. There is 
one stringent condition that both of these two units must fulfil to 
enable a complete ion gun to work: the plasma generator must pro- 
vide a plasma of the correct density to match a given extraction 
system; or, seen from the other side, the extraction system must be 
designed in a way that it requires a plasma density value to be cre- 
ated by the generator that is within the working range of the latter. 


34678 (GSI—87-76-Prepr.) Ion extraction. Keller, R. 
(Gesellschaft fuer Schwerionenforschung m.b.H., t 
(Germany, F.R.)). Nov 1987. 49p. haft fuer Schwer- 
ionenforschung m.b.H., Darmstadt (Germany, F.R.). 

In the present chapter extraction systems for high-current 
ion sources are treated in general, and only for a few cases other 
special extraction systems are discussed. (orig./HSI). 


34679 (INS—660) aoe technique for on-line isotope 
separation coupled with recoil-type beam separator. 
Nomura, T.; Tanaka, J.; Oyaidzu, M. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Nov 1987. 19p. NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE88752614/JAW. 

The efficiency of an ion-guide isotope separator on-line has 
been shown to increase to a great extent when only nuclear reac- 
tion products of interest are guided into a gas region of the ion- 
guide system after separating them from beam particles using a gas- 
filled recoil beam separator. An effective volume of the present ion- 
guide system is larger than in usual, indicating that this method is 
very effective in heavy-ion reactions yielding high recoil velocities 
for reaction products. 


34680 (KEK—87-1) Coherent betatron oscillation accom- 

panying the extraction bump orbit of the PS-Booster. 
Yamane, Isao; Arakita, Yoshio; Kitagawa, Kiyoshi; Oka- 
moto, Yasunori. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). May 1987. 22p. NTIS Sus Sales 
Only), PC A03/MF A0Ol1. Order Number DE88752632/ 


i a a at cli 
Main Ring turned out to be a coherent betatron oscillation accom- 
panying the extraction bump orbit of the Booster Synchrotron. To 
suppress the fluctuation, two measures were taken. One was to 
change the order of the bucket-selection process and the bump- 
orbit formation. The other was to carefully adjust the excitation 
timing of the two extraction bump magnets. 


34681 (KEK—87-8, pp 19-22) Vacuum systems of ring 
Akira. (( 


cyclotron. Shimizu, Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics). Aug 1987. (In Japa- 
nese). NTIS (US Sales Only), PC A10 AOl. Order 
Number DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 
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34682 (KEK—87-8, pp 55-59) Quick recovery to UHV 
dry nitrogen ventilation system. Izawa, M.; Ta- 
kiyama, Y.; Tokumoto, S.; Sakanaka, S.; Kobayashi, M.; 
Kobayakawa, H. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Aug 1987. NTIS (US Sales Only), 
PC Al10/MF AOl. Order Number DE88780082/JAW. 
(CONF-8702140—). 
From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 


34683 (KEK—87-8, pp 108-112) Dynamic degassing of 
the ultralow temperature chamber. Kanazawa, Ken-ichi; Ishi- 

maru, Hajime. (National Lab. for High Energy Physics, 
Oho,’ Ibaraki (Japan)). Aug 1987. (In Japanese). NTIS (US 
Sales Only), PC Al10/MF AOl. Order Number 
DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 


34684 (KEK—87-8, pp 9-18) Vacuum system for mon- 
ochromatic polarized photon beam channel of electron syn- 
chrotron in Institute for Nuclear Study. Tsujikawa, Hiroshi; 
Kitami, Toyokichi; Kobayashi, Kiichi; Yoshida, Katsuhide; 
Endo, Ichita; Kasai, Seizi. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). Aug 1987. (In Japanese). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators = storage rings; Oho, Japan (27 Feb 1987). 

A monochromatic polarized photon beam channel was con- 
structed in December 1985 for the 1.3 Ge synchrotron installed in 
the Institute for Nuclear Study, The University of Tokyo. This 
report addresses the vacuum system for this channel. It consists of a 
vacuum tank equipped with thin-wall bellows, three-axis totational 
and single-axist translational goniometers, and an aluminum vacuum 
tank with a large-diameter window. Their functions, performances 
and structures are described in detail, and experimental data on the 
system in operation with the channel are presented. With the fea- 
tures of the accurate tagging of the momentum of ecoil electrons, 
production of polarized photons by a single crystal target and duty- 
up of the electron beam deriving system, the channel is called 
TAGPOL (tagged and polarized) channel. The two deflection elec- 
tromagnets mouted on the channel is excited by a combination of 
direct and alternating currents to increase the beam transport duty. 
A see-through type goniometer is developed which can be compati- 
ble with such operating conditions as high vacuum, radiation expo- 
sure, magnetic field exposure and complete remote control. Meas- 
urements are made of the energy loss distribution in a crystal con- 
taining high-energy electrons. (Nogami, K.). 


34685 (KEK—87-14) Some results from the first test of a 
double-shell NbsSn dipole. Yan, L.; Tsuchiya, K.; Hirabaya- 
shi, H. (National Lab. for High Energy Physics, "Oho, a 
aki (Japan)). Sep 1987. 4lp. NTIS (US Sales Only), PC 
A03/MF A01. Order Nester DE88753142/JAW. 

As a part of R and D program on a 10T NbsSn multishell 
dipole, a double shell NbsSn dipole (5th + 6th shells) was con- 
structed and tested. It composed of four NbsSn coils and an iron 
return yoke. The coils were made by wind and react methods using 
monolithic multifilamentary NbsSn conductors with keystone cross 
sections. And they were clamped by stainless steel collars and as- 
sembled in a iron yoke. The magnet was excited in a vertical cryos- 
tat and its characteristics, ic. normal zone propagation velocity, 
quench initiated point, hot-spot temperature in the coil, were stud- 
ied by measuring voltages from many pairs of voltage taps attached 
to the coils. This paper describes some results of the measurement 
and problems to be solved in order to complete a 10 Tesla NbsSn 
dipole. 


34686 (LA-UR—88-782) Reaming experiments for the 
test system. Hooten, D.; Stanley, P. (Los Alamos 
National Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. Sp. (CONF-880478—8). NTIS, PC A02/MF AO1;1. 
Order Number DE88007902/JAW 
From 4. symposium on electromagnetic launch technology; 
Austin, TX, USA (12 Apr 1988). 
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Various reaming techniques were tried for use on the barrel 
of the Lethality Test System railgun. This report covers the suc- 
cesses and failures of the reamers and the ‘techniques that were 
tried. 5 figs. 


34687 (LA-UR—88-837) Development of a free-electron 
laser user facility for the extreme ultraviolet. Newnam, B.E. 
(Los Alamos National Lab., NM (USA)). 1987. Contract 
W-7405-ENG-36. 22p. (CONF-871254—10; CONF- 
871254—). NTIS, PC A03/MF AOl1;1. Order Number 
DE88007892/JAW. 

From Lasers ‘87; Lake Tahoe, NV, USA (7 Dec 1987). 

A free-electron laser user facility for scientific experimenta- 
tion in the extreme ultraviolet is being developed at Los Alamos. A 
series of laser oscillators and amplifiers, driven by a single, rf linear 
accelerator, will generate broadly tunable, picosecond-pulse, coher- 
ent radiation from 1 nm to 400 nm. The design and output param- 
eters of this facility are described, comparison with synchrotron ra- 
diation sources is made, and recent progress in developing the three 
primary components (electron beam, undulator, and resonator mir- 
rors) is reviewed, and various categories of scientific applications 
are indicated. 


34688 (LA-UR—1215-Rev.) Generation of coherent soft 

x-rays using a single-pass free-electron laser amplifier. Wang, 
T.F.; Goldstein, J.C.; Newnam, B.E.; McVey, B.D. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 11p. (CONF-870607—2-Rev.). NTIS, PC A03/ 
MF A01;1. Order Number DE88010908/JAW. 

From International symposium on gyrotrone and free elec- 
tron laser; Chengdu, China (1 Jun 1987). 

We consider a single-pass free-electron laser (FEL) amplifi- 
er, driven by an rf-linac followed by a damping ring for reduced 
emittance, for use in generating coherent light in the soft x-ray 
region. The dependence of the optical gain on electron-beam qual- 
ity, studied with the three-dimensional FEL simulation code 
FELEX, is given and related to the expected power of self-ampli- 
fied spontaneous emission. We discuss issues for the damping ring 
designed to achieve the required electron beam quality. The idea of 
a multipass regenerative amplifier is also presented. 


34689 SS Booster extraction, booster-to-stor- 
age ring transport and storage for the ALS. 
M.S. (Lawrence Berkeley Lab., CA (USA)). Mar 
1988. Contract AC03-76SF00098. 34p. (CONF- 880273—1). 
ae PC A03/MF A0Ol;1. Order Number DE88009845/ 
From International workshop on the construction of 1-2 
GeV synchrotron radiation facilities; Taipei, China (22 Feb 1988). 
A status report on the design of the ALS injection system is 
presented. The various modifications that have occurred since the 
time of the ALS Conceptual Design Report in July, 1986 are de- 
scribed, along with the reasons for the changes. 1 ref., 12 figs. 


— (SLAC-PUB—4623) Electron ray tracing programs 

for gun design and beam transport. Herrmannsfeldt, W.B. 
(Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). May 1988. Contract AC03-76SFO05S15. 14p. 
(CONF-880178—6). NTIS, PC A02/MF A0Oi;1. Order 
Number DE88010685/JAW. 

From Workshop on accelerator and beam optics codes; San 
Diego, CA, USA (19 Jan 1988). 

Computer simulation of electron and ion sources is made by 
using a class of computer codes known as gun design programs. In 
this paper, we shall first list most of the necessary and some option- 
al capabilities of such programs. Then we will briefly note specific 
codes and/or authors of codes with attention to specialized applica- 
tions if any. There may be many more such programs in use than 
are treated here; we are only trying to cover a range of examples, 
not perform a comprehensive survey. 
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Timing stabilization for the SLC electron source. 
Clendenin, J.E.; Browne, M.J.; Gearhart, R.A.; Sheppard, 
J.C.; Sodja, J. (Stanford Linear Accelerator Center, Stan- 
ford Univ., Stanford, CA 94305 (US)). pp 369-371 of Pro- 
ceedings of the 1987 ees ree accelerator conference: 
Accelerator engineering technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). Contract ‘AC03-76SF00515. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The timing stability required for the SLC electron source is 
determined by the energy acceptance of the electron damping ring. 
The jitter requirements for the gun pulse itself are somewhat miti- 
gated by the subsequent bunching process. The design of the 
system by which a gun pulse stability of o — 20 ps is achieved is 
described, and experiments to measure the resulting energy stability 
under various bunching conditions are discussed. 


34692 Three bunch energy stabilization for the SLC in- 
jector. Sheppard, J.C.; ‘Aen, I; Bambade, P.S.; Clendenin, 
J.E.; Jobe, R.K.; Phinne ee Shoaee, | Stiening, RF.; 
Thompson, K.A. (Stanford ‘Linear Accelerator Center, 
Stanford Univ., Stanford, CA 94305 (US)). 516-519 of 
Proceedings of the 1987 IEEE particle sapalitines confer- 
ence: Accelerator engineering and ate thse poe 
E.R.; Taylor, L.S. Piscataway, NJ; IEEE ice Center 
(1987). (CONF-870302—). Contract AC03-76SF00515. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Slow feedback has been developed to control the energy and 
energy spread of the beams which are injected into the SLC damp- 
ing rings. Within a single RF pulse, two bunches of electrons and 
one bunch of positrons are accelerated to an energy of 1.21 GeV in 
the injector of the SLC. The two electron bunches are deflected 
into the north damping ring while the positrons are targeted into 
the south ring. In order to fit into the acceptance of the rings, the 
composite energy deviation and energy spread of the beams must 
be less than 2% full width. Control of the beam energy characteris- 
tics is accomplished with.a set of computer controlled feedback 
loops which monitor the parameters of the three bunches and make 
adjustments to the available RF energy, RF phasing, and RF 
timing. This paper presents an overview of the feedback algorithms 
and of the special hardware developments, and reports on the oper- 
ational status of the processes. 


34693 a design for the Ibl 1-2 geV syn- 
chrotron radiation source. ice’ Saat F.; Jackson, A.; Zisman, 
M.S. (Lawrence Berkeley Lab., Univ. of California, Berke- 
AS CA 94720 (Us). pp 446-448 of Peper en Ba of the 1987 


EE particle accelerator conference: Accelerator ate. 
ae and technolo Lindstrom, E.R.; Taylor, L 
#70302.) NJ; EE Service Center (1987). (CONF- 


From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The injection system for the the LBL 1-2 GeV Synchrotron 
Radiation Source is designed to provide an electron beam of 400 
mA at 1.5 GeV to the storage ring in a filling time of less than 5 
minutes. An alternate mode of operation requires that 7.6 mA be 
delivered to one, or a few, rf bunches in the storage ring. To ac- 
complish these tasks, a high-intensity electron gun, a 50 MeV elec- 
tron linac, and a 1.5 GeV booster synchrotron are used. The boost- 
er has a repetition rate of 1 Hz with a maximum current of 20 mA; 
the linac can cycle up to 10 Hz, with a 100 ns pulse of 125 mA (for 
the 400 mA storage ring requirement), or a single 15 ps bunch of 
1.3X10"° (for the single storage ring bunch mode). For booster in- 
jection, an emittance of 1.1x10~* wm-rad and a rms momentum 
spread of 0.4% or less is needed. As the linac requirements are 
similar to those of the recently completed injector for the Stanford 
Linear Collider (SLC), a similar design philosophy will be used. 
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Beam diagnostics and control for SLC. Ross, M.C. 
(Stanford Linear Accelerator Center, Stanford Univ., Stan- 
ord, CA 94305 (US)). 508-511 of Proceedings ‘of the 
1987 IEEE particle accelerator conference: Accelerator en- 

ineering and technology. Lindstrom, E.R.; Taylor, L.S. 
iscataway, NJ; IEEE Service Center (1987). (CONF- 
870302—). Contract AC03-76SF00515. 
From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 
Construction of the SLAC Linear Collider has posed some 
new problems in beam diagnostic device design. Typical beam sizes 
are small when compared with conventional storage rings, orbit tol- 
erances are tighter and the pulsed nature of the machine means that 
signal to noise enhancement by averaging is not always possible. 
Thus the diagnostics must have high resolution, high absolute accu- 
racy and must deliver data from a single puls. In practice the re- 
quired performance level depends on the function and dynamics of 
a given region in the collider. In this paper, the authors review the 
major beam diagnostic system and then discuss the global data ac- 
quisition schemes. Because space is limited each system is described 
only in a very cursory fashion. More details may be found in the 
cited papers. 


34695 The impact of new computer technology on accel- 
erator control. Theil, E.; Jacobson, V.; Paxson, V. (Real 
Time Systems Dept., Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA 94720 (US)). pp 529-531 of Pro- 
ceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). Contract AC03-76SF00098. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

This paper describes some recent developments in comput- 
ing and stresses their application to accelerator control systems. 
Among the advances that promise to have a significant impact are: 
i) low cost scientific workstations; ii) the use of “windows”, point- 
ing devices and menus in a multitasking operating system; iii) high 
resolution large-screen graphics monitors; iv) new kinds of high 
bandwidth local area networks. The relevant features are related to 
a general accelerator control system. For example, the authors ex- 
amine the implications of a computing environment which permits 
and encourages graphical manipulation of system components, 
rather than traditional access through the writing of programs or 
“canned” access via touch panels. 


34696 Prototype development of a beam line expert 
system. Clearwater, S.H.; Lee, M.J. (Los Alamos National 
Lab., Los Alamos, NM 87545 (US)). pp 532-534 of Proceed- 
of the 1987 IEEE particle accelerator conference: Ac- 
lerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). Contract AC03-76SF00515. 
From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Modern particle accelerator facilities are large and complex 
machines consisting of a large number of beam-lines. One of the 
tasks of running a facility i is beam-line start-up, which occurs when- 
ever the machine is upgraded. In an effort to improve start-up effi- 
ciency, separate beam-lines are commissioned concurrently with the 
use of beam-trajectory correction and profile-matching programs. 
In order to reduce the software effort needed for start-up, the code 
is written in a generalized form so that the same code can be adapt- 
ed to different parts of the machine. In spite of this effort, there is 
still a shortage of the expertise needed to plan and analyze commis- 
sioning experiments. The authors believe that an expert system can 
be used to alleviate this problem of lack of expertise. 


34697 A CAMAC-based knob controller for the LAMPF 
control system. Smith, W.; Bjorklund, E. (Los Alamos Na- 
tional Lab., Los Alamos, NM 87545 (US)). pp 544-546 of 
Proceedings of the 1987 IEEE particle accelerator confer- 
ence: Accelerator engineering and technology. Lindstrom, 
E.R.; Taylor, L.S. Piscataway, NJ; IEEE Service Center 
(1987). (CONF-870302—). 
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From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The control computer for the Los Alamos Meson Physics 
Facility (LAMPF) has been recently upgraded from an SEL-840 to 
a VAX 11/780 running the VMS operating system. As part of this 
upgrade, a CAMAC-based knob controller was developed for the 
new control system. The knobs allow the facility operators to have 
slew control over software selectable accelerator devices. An al- 
phanumeric display associated with each knob monitors the 
progress of the selected device. This paper describes the system re- 
quirements for the new LAMPF knob controller, and the resulting 
hardware and software design. 


34698 Artificial intelligence and accelerator control. 
Weygand, D.P. (AGS Dept., Brookhaven National Lab., 
Associated Universities, Inc., Upton, NY 11973 (US)). pp 
564-566 of Proceedings of the 1987 IEEE particle accelera- 
tor conference: Accelerator engineering and technology. 
Lindstrom, E.R:; Taylor, L.S. Piscataway, NJ; IEEE Serv- 
ice Center (1987). (CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA od Mar 1987). 

In this paper the authors review a knowledge-based, domain 
specific expert system which is under development at Brookhaven 
National Laboratory to aid in the control of the Heavy Ion Trans- 
fer Line (HITL). The expert system is being developed in order to 
minimize down time after a change of running conditions or at the 
start of a new run. While the control of HITL is relatively simple 
compared to a synchrotron, conceptually, many of the problems 
that are encountered may be extrapolated to more complex ma- 
chines. They feel that as accelerators become more complex, the 
need for computer aided control becomes more acute. 


transfer a Witkover, R.L.; Buxton, ; 
genbaum, I.; Lazos, A.; Li, Z.G.; Smith, G.; Stoehr, R. 
(AGS Dept., Brookhaven National Lab., Associated Uni- 
versities Inc., Upton, NY 11973 (US)). pp 567-569 of Pro- 
ceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R. 
Taylor, L.S. Piscataway, NJ; IEEE erdas Center (1987). 
(CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The Heavy Ion Transfer Line (HITL) was constructed to 
transport beams from the BNL Tandem Van de Graff (TVDG) to 
be injected into the AGS. Because the beam line is approximately 
2000 feet long and the particle rigidity is so low, 20 beam monitor 
boxes were placed along the line. The intensity ranges from 1 to 
100 nanoAmps for the dc trace beam used for line set-up, to over 
100 A for the pulsed beam to be injected into the AGS. Profiles 
are measured using multiwire arrays (HARPS) while Faraday cups 
and beam transformers monitor the intensity. The electronics sta- 
tions are operated through 3 Instrumentation Controllers 
networked to Apollo workstations in the TVDG and AGS control 
rooms. Details of the detectors and electronics designs and per- 
formance will be given. 


34700 particle beam divergence measurements 
using transition radiation. Iversen, S.G.; Ladish, J.S.; Cald- 
well, S.E.; Rule, D.W.; Fiorito, R.B. (EG and G Energy 
Measurements, Inc., Santa Barbara Operations, Goleta, CA 
93117 (US)). pp 573-575 of Proceedings of the 1987 IEEE 
particle accelerator conference: Accelerator engineering and 
technology. Lindstrom, E.R.; Taylor, L.S. Piscataway, NJ; 
IEEE Service Center (1987). *(CONF.870302 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The authors developed single and double foil techniques to 
measure current density, energy, and divergence of intense relativis- 
tic charged particle beams from the transition radiation produced at 
a foil-vacuum interface. Single foil optical transition radiation 
(OTR) measurements have been made using a high intensity beam 
of 10-25 MeV electrons from the EG and G/EM linac, in which 
the entire OTR distribution is captured with an imaging system. 
Here the authors describe the results of similar experiments utilizing 
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a two-foil interferometer, which has potential for making high pre- 
cision energy and emittance measurements of very cold beams. 


34701 Direct measurement of a proton beam passing 
through a water target by the induced change in the water 
conductivity. Dombeck, T.; Finch, A.; Grisham, D.L. (Los 
Alamos National Lab., Los Alamos, NM 87545 (US)). pp 
588-590 of Proceedings of the 1987 IEEE particle accelera- 
tor conference: Accelerator engineering and technology. 
Lindstrom, E.R.; Taylor, L.S. Piscataway, NJ; IEEE Serv- 
ice Center (1987). (CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A water target for use in a neutrino experiment at the Los 
Alamos Meson Physics Facility was constructed with monitors to 
measure the transient change in water conductivity induced by the 
passage of the proton beam. This novel monitoring technique per- 
mitted a direct measure of the 800-MeV incident proton beam 
inside the target and gave a measure of.the beam alignment. The 
conductivity persisted over many milliseconds and exhibited an ex- 


of OH™~ and HsO* ions in the water. Though the concentration of 
these ions was observed to increase linearly with the incident 
proton current, when compared to the formation of ion-pairs by 
direct energy loss of the incident protons, the process producing 
the more stable conduction ions observed in this experiment was 
found to be many orders of magnitude less efficient. The cause of 
this inefficiency is not understood, but suggests one or more inter- 
mediate processes are involved in their production. 


ford, T.; Hoff, L.; Katz, R.; Kennell, S.; is 
McBreen, EB; ; Weygand, D.P. (AGS Det, Brookhaven Na- 

tional Lab., Associated Universities, Inc., Upton, NY 11973 
(US)). pp 594-596 of Proceedings of the 198 IEEE particle 
accelerator conference: Accelerator mn eering and tech- 
nolo Lindstrom, E.R.; Taylor, L.S. Piscataway, NJ; 

Service Center (1987). (CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A new control system has been used for light ion accelera- 
tion at the Alternating Gradient Synchrotron (AGS). The control 
system uses Apollo workstations in the dual role of console hard- 
ware computer and controls system host. It has been found that 
having a powerful dedicated CPU with a demand paging virtual 
memory OS featuring strong interprocess communication, mapped 
memory shared files, shared code, and multi-window capabilities, 
allows us to provide an efficient operation environment in which 
users may view and manage several control processes simultaneous- 
ly. The same features which make workstations good console com- 
puters also provide an outstanding platform for code development. 
The software for the system, consisting of about 30K lines of “C” 
code, was. developed on schedule, ready for light ion commission- 
ing. System development is continuing with work being done on 


34703 Generic device controller for accelerator control 
systems, Mariotti, R.; Buxton, W.; Frankel, R.; Hoff, L. 
(AGS Dept., Brookhaven National Lab., Associated Uni- 
versities, Inc., Upton, NY 11973 (US)). pp 600-602 of Pro- 
ceedings of the 1987 IEEE particle accelerator conference: 
Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S. Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870302—). 

From Particle accelerator conference; Washington, DC, 
USA (i6 Mar 1987). 

Distributed intelligence for accelerator control systems has 
become possible as a result of advances in microprocessor technolo- 
gy. A system based on distributed intelligence is inherently versa- 
tile, readily expandable, and reduces both information flow across 
the system and software complexity in each unit. 
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Estimate of particle fluxes from the IR’s at the 
SSC. Hwa, T.; Wojcicki, S.G. (Physics Dept. and Stanford 
Linear Accelerator Center, Stanford Univ., Stanford, CA 
680-682 of of the 1984 summer 


National Foundation (1984). (CONF- 
3406198—). Contract AC03-76SF00515. 

From Design and utilization of the 
collider summer study; Snowmass, CO, USA rete, 

There exists a considerable amount of interest in exploring 
the possibility of doing secondary beam physics at SSC. There are 
at least three obvious ways of obtaining secondary beams at the 
SSC, namely: a) extraction of the primary stored beam and its sub- 
ee See > Sees eee Weer Penns < 
secondary beams from internal target, either gas jet or thin wire or 
foil. c) utilization of particles produced in the primary collisions in 
the interaction regions. This note summarizes some calculations 
performed on the yields generated via the third mechanism. The 
calculations are based on the MINBIAS events generated by the 
program ISAJET. These events are meant to simulate the total in- 
elastic cross section i.e., a minimum bias trigger. The procedure fol- 
lowed was to generate a large number of the MINBIAS events, 
and then to count the number of particles generated which satisfied 
the chosen angular and energy cuts. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 34628, 34639, 34658, 34666, 34670, 34689 


34705 (KEK—87-8, pp 23-27) Photoionization of residu- 
al gases in electron storage rings. Miyahara, Yoshikazu. 
(Tokyo Univ. (Japan). Inst. for Solid State Physics). Aug 
1987. (In Japanese). NTIS (US Sales Only), PC A10/MF 
A01. Order Number DE88780082/JAW. (CONF-8702140— 


From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 


34706 (KEK—87-8, pp 79-95) CFRP vacuum on Ne. 
onal Lab. f igh Energy Ph he, Ioereki Gapeo) y. 

. for 'ysics, 
Aug 1987. NTIS (US Sales Only), PC A10/MF AOL. Order 
Number DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and Oho, J: 27 Feb 1 

Aiatgs seca ciate tee chad telefon 
conteihag Unease dee eabtieeth aha ailteat aie ates 
chamber is 4 m in diameter and 5.5 m in length. No problem was 
found in the out-gas, leakages, and mechanical strength through the 
construction of the TRISTAN VENUS detector magnet. By the 
success of the VENUS superconducting magnet, the material was 
proved to be very useful for cryostats of superconducting detector 
magnets even if the size of the cryostat is a very large one. 


34707 (KEK—87-8, ee 161-165) Control _ Systems for 
vacuum system of Hisamatsu, high Encrey 
Ken-ichi; Ishimaru, Hajime. ae Lab. for High 


Physics, Oho, Tbaraki Ga (Japan). Ai 1987. dn 5s Japanese). 
NTIS (US Sales Only), PC A10 AOl. Order 
DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum 
erators and storage rings; Oho, Japan (27 Feb 1987). 


for accel- 


34708 (KEK—87-8, PR 1-8) Characteristics of DC sepa- 
rator. Suetsugu, Yusuke; aes ‘Takashi; Shintake, Tsu- 


moru; Mori, Kenji; Hajime. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Aug 1987. (In 
Japanese). S (US Sales Only), PC A10/MF A01. Order 


Number DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and rings; Oho, J 27 Feb 19: 

The TRISTAN tie hug Weisigeed ib aecmied 16 DC 
separators, two at each side of the four collision ponts. The DC 
separators serve to keep electrons and positrons separated from 
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each other until a sufficient acceleration is achieved. This report 
describes the structures and characteristics of the DC separators. 
types of high-voltage terminals, Al type and HP type, are 
A heat pipe and aluminum rod is used as the central conduc- 
in the Al and HP type terminals, respectively. Two types of 
retin anne L type and S types with a length of 
5,435 mm and 3,800 mm, respectively. Both the containers and 
electrodes are made of an aluminum alloy. Prior to the installation 
in the separator containers, high-voltage terminals were subjected 
to an air tightness test. A withstand voltage test is also made for 
terminals previously subjected to direct-current discharge cleaning. 
The DC separators were assembled in a clean room. It is shown 
that a pressure of the order of 10~7 Pa can be maintained even 
during the beam operation and that the heat pipes have a satisfac- 
tory heat transfer coefficient. However, the initial target is not 
achieved with respect to the high-voltage characteristics. Efforts 
are now under way to solve this problem by improving the separa- 
tor electrodes and high-voltage terminals. (Nogami, K.). 


ell 


(KEK—87-8, pp 34-39) Vacuum — made of 
aluminium alloy alone e beam transport line connecting 
TRISTAN accumulation ring and main ring. Narushima, Kat- 
suya; Hisamatsu, Hiromi; Momose, Takashi; Mizuno, 
Hajime; Kanazawa, Ken-ichi; Kubo, Tomio; Ishimaru, 
Hajime. (National Lab. for High Energy Physics, Oho, 
Ibaraki (Japan)). Aug 1987. (In Japanese). NTIS (US Sales 
Only), PC Al0/MF AOl1. Order Number DE88780082/ 
JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, J (27 Feb 1987). 

The beam transport lines (150 m x 2, called BTID) connect- 
ing the TRISTAN accumulation ring (6.5 GeV, about 120 m diam- 
eter) and main ring (30 GeV, about 1 km diameter) was installed in 
June 1985. This report describes the characteristics and operation of 
the vacuum system for BTII. The major design features of BTII 
are: (1) the pressure in the lines with a total length of 300 m can be 
maintained at 10-5 Pa by evacuating them through only three evac- 
uation ports (main evacuation equipment consisting of a 30 Is ion 
pump and 50 Is non-evaporation type getter pump), (2) gate valves 
(automatic type) are provided only at two points, (3) a rough evac- 
uation system is permanently installed and (4) BTII is equipped 
with an independent evacuation system separated from that for the 
main ring and accumulation ring by an aluminum window. The 
basic design, structure construction work and initial operation of 
BTII are described. The system is provided with an aluminum alloy 
vacuum chamber and all vacuum components are made of alumi- 
num alloys to reduce the gas release rate. This makes it possible to 
meet the design requirements given above and permits an increased 
efficiency of maintenance work and energy saving. (Nogami, K.). 


34710 Sicaceus} pp 40-45) Vacuum system for TRIS- 
TAN main ring for collision. Ishimaru, 
Hajime; Momose, Takashi; Narushima, Katsuya; Mizuno, 
Hajime; Kanazawa, Ken-ichi; Suetsugu, Yusuke; Hisamatsu, 
Hiromi; Shimamoto, Masayuki; eae eens Gen-ichi. (Na- 
tional Lab. for High Energy Physics, Oho, Ibaraki (Japan)). 
Aug 1987. (In Japanese). NTIS (US Sales Only), PC A10/ 
MF AOl. Order Number DE88780082/JAW. (CONF- 
8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and e rings; Oho, Japan (27 Feb 1987). 

For the STAN main ring for electron-positron collision, 
a vacuum system is constructed using aluminum alloy components 
alone, making it possible to carry out electron-positron collision ex- 
periments at the highest energy in history. The major features of 
the main ring are: (1) The distances between the magnets are de- 
creased to the smallest value compared to any ring used in the 
world, (2) Modifications are made to reduce the costs, (3) An alu- 
minum alloy (Al-Ti-Zr) is selected as material for the cathodes of 
the ion pumps, (4) An RF insert is incorporated in non-circular bel- 
lows and (5) All components are controlled through a computer. 
The structure, start-up operation and beam acceleration tests of the 
vacuum system are described in detail. Two major problems are 
found: (1) the Al-Ti-Zr alloy used as material for the cathode of the 
ion pumps does not have satisfactory vacuum characteristics and 
(2) the required high voltage cannot be maintained due to electric 
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discharge which is attributed to the inferior electrodes of the DC 
separator (i.e., they are affected by the high-frequency wall cur- 
rent). The beam lifetime currently is a little longer than one hour, 
but it is expected to be increased to about five hours by substituting 
Ti cathodes. (Nogami, K.). 


34711 (KEK—87-8, pp 49-54) Effect on vacuum of poly- 
ethylene flange cap getting in electron storage ring. Ta- 
kiyama, Yoichi; Kitahama, Michi; Kobayashe, Masanori. 
(National Lab. for High Energy Physics, Oho, Ibaraki 
Gapan)) Aug 1987. (In Japanese). NTIS (US Sales Only), 
A10/MF A0Ol. Order Number DE88780082/JAW. 

(CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and sto Oho, Ji 27 Feb 198 

In Anon 1980 work ree the ies system of 
the electron storage ring in the radiation experiment facilities was 
carried out after letting air in the storage ring up to atmospheric 
pressure. While rough evacuation down from atmospheric pressure 
was being performed following the work, the polyethylene cap of 
the flange was drawn in by mistake as a result of failing to check 
the valve. This report outlines the incident, centering on the 
changes in pressure. Detailed processes of the incident are de- 
scribed and the pressure distributions in the storage ring measured 
before the modification, after the completion of baking following 
the cap removal, upon the first beam accumulation following the 
baking, and at present (Feb. 2, 1987) are compared. Since the pres- 
sure in a storage ring is greatly affected by gas release caused by 
radiation, greater importance is placed on the cleanness of the sur- 
face than on the minimum pressure that can be reached under the 
beam-free condition. Thus the pressure in the electron storage ring 
cannot be decreased if the surface exposed to radiation is not clean, 
even if the pressure gauge may indicate a low pressure. Therefore, 
baking along is not sufficient. (Nogami, K.). 


34712 chen pp 102-107) Photodesorption in elec- 
= storage ring. A study on ‘seasoning’. Kobayashi, Masan- 

ri. (National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan). Aug 1987. (in Japanese). SXTIS (US Sales Only), 
PC A10/MF AOl. Order Number DE88780082/JAW. 
(CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, — (27 Feb 1987). 

In an electron storage ring, the vacuum duct is exposed to 
synchrotron radiation produced by accelerated electrons, resulting 
in gas release being caused by photodesorption. Since this gas re- 
lease is greater than that caused by thermal desorption, the design 
and performance of the vacuum system of an electron storage ring 
is largely different from those of other accelerators. Gas release in 
most cases is expressed in terms of photodesorption yield eta (mole- 
cules-photon), which is independent of the evacuation rate or the 
number of photons (beam current). In this report, the quantity eta is 
discussed in relation to measurements of pressure changes in an 
electron storage ring and the ‘weathering’ of an electron storage 
ring is investigated. Results are used to examine the ‘cold bore 
system under strong synchrotron radiation’ which is planned to be 
installed with the Superconducting Super Collider (SSC) in the 
U.S. The ‘weathering’ is shown to increase at a rate proportional to 
the evacuation rate, or the rate of removing gaseous molecules out 
of the system. These analyses and considerations lead to the conclu- 
sion that it is indispensable to use a rake-out type pump in combina- 
tion with a cryopump. (Nogami, K.). 


34713 (KEK—87-8, pp 137-146) Characteristics of dis- 
tributed ion pump (DIP) for TRISTAN main ring (TMR). 
Momose, Takashi; Kanazawa, Ken-ichi; Ishimaru, Hajime; 
Chen, Jun-Rong. (National Lab. for High Energy Physics, 
Oho, a aa. Aug 1987. (in Japanese). NTIS (US 
Sales Only), PC A10/MF AOl. Order Number 
DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, J (27 Feb 1987). 

A mistake during a test of an aluminum alloy DIP contain- 
ing Ti cathodes led 10 the concept of Al cathode DIP. This report 
describes the performance of the Ai- and Ti-cathode DIPs for the 
TRISTAN main ring. In pursuit of an ultra high vacuum system 
made of an aluminum alloy alone, an Al cathode DIP was selected 
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for use in the TRISTAN main ring. During the operation of the 
TRISTAN main ring, however, it was found that the evacuation 
performance was much lower than expected. Therefore, all Al 
cathodes were replaced with Ti cathodes diring the shutdown in 
spring of 1987. As a result of this replacement, the base pressure 
exceeded that at the final point of the operation using the Al DIP. 
The pressure rise due to beams was also reduced, making contribu- 
tions to an increase in beam current and beam lifetime. The inferior 
characteristics of the Al DIP may be attributed mainly to deteriora- 
tion of the surface of the cathode material. It is also confirmed that 
the evacuation performance of the Al DIP for the TRISTAN main 
ring is inferior. Further studies are required to identify detailed dif- 
ferences in characteristics between the two systems to collect more 
useful data. (Nogami, K.). 

34714 eames pp 147-153) Insertion light source 
and high vacuum. Kitamura, Hideo. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Aug 1987. (In 
Japanese). NTIS (US Sales Only), PC A10/MF AO1. Order 
Number DE88780082/JAW. (CONF-8702140—). 

From 6. meeting oi ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 

An insertion light source, also called wiggler, consists of a 
large number of electrodes which perform a snaking motion and 
emit bright radiating light when receiving electron beams. In the 
electron storage ring in which a light source is installed, it is neces- 
sary to achieve an ultra high vacuum in order to prevent photode- 
sorption from being caused by radiation. In addition, electron 
beams travel over a long distance through the light source, result- 
ing in a noticeable strength of y-rays (bremss strahrung) due to 
scattering by residual gas molecules. The only means to reduce this 
y-ray level is to further reduce the vacuum, down to 10~™ Torr, in 
the light source. This report presents some data (especially on the 
dependence of beam lifetime on the aperture) obtained with a light 
source installed in the KEK-PF ring and describes characteristics 
of some vacuum tanks for different light sources. The size of an ap- 
erture is discussed in relation to the electrode gap. It is shown ex- 
perimentally that the aperture depends on the B-value. In addition 
to the improvement in vacuum, it is also important to optimize the 
lattice parameters. Other discussions are focused on the structures 
and characteristics of two types of vacuum tanks, out-of-vacuum 
(solid) type and in-vacuum type, for different light sources. 
(Nogami, K.). 


34715 (KEK—87-8, pp 179-184) Gas release from 
oxygen-free copper caused by synchrotron radiation. Matsu- 
moto, Manabu; Ueda, Shinjiro; Kobayashi, Masanori. (Hita- 
chi Ltd., Tsuchiura, Ibaraki (Japan). Mechanical Engineer- 
ing Research - >. — 1987. (In Japanese). NTIS (US 
Sales Only), Al10/MF AOl. Order Number 
DESS78008 AW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 

Gas release caused by synchrotron radiation is affected not 
only by the energy strength of the radiation but also by the incident 
angle of radiation and the properties of the vacuum duct material. 
During experiments to determine the characteristics and mechanism 
of gas release caused by synchrotron radiation, it was found the use 
of high-purity, oxygen-free copper as duct material served to 
reduce gas release. Measurements are made on an aluminum duct 
and an oxygen-free copper material. The gas composition, mas 
spectrum, electron beam current and pressure are observed and re- 
sults obtained are examined. It is revealed that at the same radiation 
intensity, the photodesorption yield for the oxygen-free copper ma- 
terial is about 1/50 compared to the aluminum duct. The results 
should be further examined in detail because the structure of the 
two samples are different. It is expected, however, that oxygen-free 
copper is a promissing material which can reduce gas release. It is 
also shown that reflected radiation has large effects on gas release, 
though this suggests that simple comparison in photodesorption 
yield between the two samples cannot be made because they have 
different structures. (Nogami, K.). 
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$4716 (KEK—87-8, pp 185-190) pg mgr of pressure 

distribution in vacuum evacuation system for accelerator. Ike- 

guchi, Takashi; Matsumoto, Manabu; Ueda, Shinjiro. sre 

chi Ltd., Tsuchiura, Ibaraki (Japan). Mechanical Engineer 

i Research Lab.). Aug 1987. (In Japanese). NTIS (US 
Only), PC AIl10/MF AOl. Order Number 

DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). . 

This report proposes procedures to analytically determine 
the pressure distribution in a system containing several gas release 
sources and vacuum evacuation systems on the assumption that the 
mass conservation law applies and that the pressure distribution is 
continuous. A basic equation is derived assuming that the cross sec- 
tion of the duct is uniform and that the rate of gas release due to 
photodesorption and rate of evacuation by the pump are constant. 
Then, procedures to calculate the pressure and flow rate at the 
outlet of an element and the pressure in the duct are shown for 
three different elements: one without a pump or SOR radiation, an- 
other with SOR radiation and no pump, and the other with a 
pump. For a larger vacuum evacuation system, the pressure distri- 
bution can be calculated from a model consisting of these elements 
connected to one another. For a model electron accumulation ring, 
calculations are made of the desorption rate distribution and pres- 
sure distribution at different beam currents. It is concluded that the 
procedures proposed in this report can give accurate pressure dis- 
tribution using a smaller number of elements compared to conven- 
tional procedures. (Nogami, K.). 


34717 othe 8, pp 191-196) Photon stimulated de- 
sorption from vacuum chamber at the National Synchrotron 
Light Source. Kobari, Ts Hale, BS. (Hitachi Ltd., Tsu- 
chiura, Ibaraki (Japan). Mechanical Research 
Lab.). Aug 1987. NTIS (US Sales Only), PC A10/MF AO1. 
Order Number DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 

Photon stimulated desorption due to circulating electron or 
positron beams is responsible for most of the gas load in the storage 
rings. The attainment of sufficiently low pressure is essential for 
long lifetimes at high current which is the most important charac- 
teristic of a well operating machine. In the present study, a 3 m 
long vacuum chamber is exposed to synchrotron radiation from the 
VUV ring and measurements are made of the desorption to deter- 
mine the effects of several surface treatments commonly used in ac- 
celerator laboratories. Since the same chamber is used during the 
entire experiment, some memory effect influencing later runs 
cannot be excluded. However, from i with real machines, 
exposure to laboratory air undose much of the beneficial effects of 
beam cleaning. These investigations lead to the following conclu- 
sions: (1) Nz glow discharge results in the lowest desorption and 
the slope of CO2 yields vs. beam dose curve becomes steeper, (2) 
Permanent slope change after Nz glow discharge may indicate a 
permanent change in surface structure, (3) RF glow discharge is a 
good method to remove surface contamination but the result may 
be enhanced by previous Nz glow discharge and (4) A combination 
of Ar and Nz glow discharge appears to be the most effective 
method to enhance the lifetime. (Nogami, K.). 


34718 NE oe ee 
insertion for the TRISTAN electron-positron colliding ma- 
chine. Sato, Asao. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Aug 1987. 38p. NTIS (US Sales 
vay PC A03/MF AOl. Order Number DE88752633/ 

Results are presented on tune survey trackings of a mini beta 
insertion for the TRISTAN electron positron beam colliding ma- 
chine by using the computer code MAGIC and PATRICIA. The 
betatron tune surveyed ranged between v/sub x/ = 32.25 to 34.65, 
v/sub y/ = 38.25 to 40.35, for four types of lattice combinations of 
a low beta and a mini beta. The effects by the reduction of the 
number of the super period of the storage ring from 4 to 1 were 
clearly observed. Various types of chromaticity corrections in 
order to minimize the limitation of the dynamic aperture arising 
from the reduction of the super periodicity are discussed. 
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34719 (KEK—87-15) Coupling between counter-rotating 
bunches, Ng, King-Yuen. (National Lab. for High Ener 
Physics, Oho, Ibaraki (Japan)). Sep 1987. 4p. NTIS (us 
Sales Only), PC A02/MF AOl. Order Number 
DE88753143/JAW. 


Coupled bunch instabilities can occur in a storage ring filled 
with many bunches rotating in the same direction. Then, is it possi- 
ble for coherent coupled-bunch instabilities to develop for counter- 
rotating bunches? In this note, we find that it is not possible for 
counter-rotating bunches to couple (except for the effects of bunch- 
bunch collision which we are not going to discuss here). The 
reason is that the driving force of the coupling depends on the dis- 
tance between the bunches and so is the coherent coupled frequen- 
cy. For bunches rotating in opposite directions, the distance be- 
tween the bunches changes rapidly and the driving force therefore 
averages to zero. We proved it mathematically. 


34720 (KEK—87-18) ee ee ae 
cavity for TRISTAN main ring. Mizuno, H. (National Lab. 
for High ae Physics, Oho, Ibaraki (J: )). Oct 1987. 
52p. (In Japanese). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number DE88753145/JAW. 

Vacuum characteristics of the RF-cavity for TRISTAN 
main ring were tested. An APS (Alternating Periodic Structure) 18- 
cell cavity unit was made of low carbon steel S25C, and inner sur- 
face was electro-plated with copper of 100 ym in a pyrophosphor- 
ous-acid bath. After 24-hours bake-out at 140 deg C by a boiler, the 
outgassing rate of a test cavity was mainly dominated by the hydro- 

gen permeation from the cooling water channel through the low 
Soalildl- sabi “audited. bebidas Sadhana anivaduaiint 
agent, the outgassing rate of the test cavity was decreased down to 
1 x 10-** Torr center dot Isec center dot cm?, after the bake-out at 
140 deg C for 24 hours. After hydrogen degassing at 140 deg C for 
10-days, the APS cavity unit was baked at 140 deg C for 24 hours, 
the ultimate pressure of the cavity reached down to 6 x 10-*° Torr, 
and 2.7 x 10-* Torr, pumped by four 300 Isec ion-pumps and by 
two 300 Isec ion-pumps and two Ti-sublimation pumps with liquid 
nitrogen shroud respectively. The APS cavity unit was conditioned 
up to 250 kW9-cell for 36 hours pumped by four 300 lsec ion 
pumps, the ultimate pressure of the cavity was 5 x 10~® Torr with 
the RF power of 150 kW9-cell on. 
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— ALSO TO CITATION(S) 32359, 33566, 33597, 33606, 34792, 35084, 


34721 (BNL—41048) New newtron time-of-flight (NTOF) 
facilities at the Brookhaven 200-MeV Linac. Ward, T.E.; 
Alessi, J.; Brennan, J.; Grand, P.; Lankshear, R.; Snead, 
CL; Tsoupas, N,; Zucker, M. (Brookhaven National Lab., 
Upton, NY (USA). Neutral Particle Beam Div.). 1988. Con- 
tract ACO02-76CH00016. 5p. (CONF-880386—1; BNL/ 
NPB—88-29). NTIS, PC A02/MF A01;1. Order Number 
DE88008721/JAW. 


From International conference on spin-observables in nucle- 
ar physics; Telluride, CO, USA (14 Mar 1988). 

The installation of a new beam chopper and radio-frequency 
quadrupole (RFQ) preinjector (750 keV) at the Brookhaven Na- 
tional Laboratory (BNL) 200-MeV Linac will enable single micro- 
pulse selection (pulse width <1 ns) with periods ranging from 400 
ns to 10 ps. The standard micropulse intensity is 1.2 X 10° pp pulse 
with dc-average beam currents of 50 nA-1 pA routinely available. 
The NTOF facilities consists of 30-100 meter flight paths at angles 
of 0, 12, 30, 45, 90, and 135{degree}. Lower energies of 93, 117, 
139, 161, and 181 MeV are also available as well as polarized beams 
at much reduced intensities. The present paper describes the new 
facilities, and the capabilities of future improvements and upgrades, 
for use in the BNL intermediate energy (p,n) experimental pro- 
gram. 7 refs., 2 figs., 1 tab. 
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34722 (BNL—41122) Performance of a uranium liquid 
argon calorimeter. Tuts, P.M. (Brookhaven National _Lab., 
Upton, NY (USA)). 1986. Contract AC02-76CHO00016. 5p. 
(CONF-860701—96). NTIS, PC A02;3. Order Number 
DE88009848/JAW. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

We present results on the performance of a uranium and 
liquid argon calorimeter in the NW test beam at Fermilab. We de- 
scribe the calorimeter, and discuss its performance with electrons, 
pions and muons from 10 GeV to 150 GeV. The performance pera- 
meters measured include response, linearity, resolution, compensa- 
tion, and e/7 separation. 


34723 (CONF-880177—1) ACE: AMY CDC [central 
drift chamber] fast track finder. Mori, T. (Rochester Univ., 
NY (USA)). 1988. Contract AC02-76ER13065. 10p. 
(CONF-880177-—-). NTIS, PC A02/MF AO0l;1. Order 
Number DE88008786/JAW. 

From Conference on particle physics with high resolution 
tracking detectors; Tokyo, Japan (11 Jan 1988). 

The central drift chamber (CDC) of the AMY detector at 
the TRISTAN e/sup {+/}e/sup {-/} collider features its fine gran- 
ularity and multi-band structure. The tracking software named 
ACE which makes tne most of these features shows an excellent 
performance for reconstruction of high multiplicity events with 
highly collimated jets. The obtained reconstruction efficiency is 
97% for the particles coming from within 5 cm of the primary 
vertex with p/sub t/ {approx—gt} 500 MeVc in the simulated ha- 
dronic events. The processing time is on average less than 300 ms 
per hadronic event (simulated or real) on a FACOM M-382 com- 
puter. 3 refs., 5 figs. 


34724 (ESY-SR—87-08) Soft X-ray grating efficiencies: 
Reciprocity theorem, blaze maximum and isoefficiency-curves. 

Jark, W. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg See F.R.); ee Univ. (Germany, 
F.R.). e Inst. fuer Experimentalphysik). Oct 1987. 27p. 
(CONF-870610—). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.). 

From 5. national synchrotron radiation instrumentation con- 
ference; Madison, WI, USA (21 Jun 1987). 

In this paper data are presented that show the validity of the 
reciprocity theorem for diffraction by a blazed grating in the soft 
X-ray region. With this theorem, a simple formula for the calcula- 
tion of the diffraction efficiency in blaze maximum can intuitively 
be derived. Calculations with this formula will be compared to ex- 
perimental data for first and second order diffraction. Isoefficiency 
curves for these orders can also be drawn from the experimental 
data. These will be used to discuss the working parameters of some 
monochromator designs. By combining the advantages of two well- 
known monochromator concepts, a new design will be proposed 
that will allow high resolution while it can be optimized for high 
transmission and good suppression of higher harmonics. 







34725 (DOE/CH/40125—12) Indiana University ~~ 
energy physics group, task C: Technical progress report, De- 

cember 1, 1987-November 30, 1988. Bower, C.R.; Heinz, 
R.M.; Mufson, S.L. (Indiana Univ., Bloomington (USA). 
Dept. of Physics). 1988. Contract AC02-84ER40125. 4ip. 


ae PC A03/MF A01;1. Order Number DE88010704/ 


The Indiana University High Energy Physics Group, Task C 
has been actively involved in the MACRO experiment at Gran 
Sasso during the current contract year. MACRO is a large US-Ital- 
ian Monopole, Astrophysics, and Cosmic Ray Observatory being 
built under the Gran Sasso Mountain outside of Rome. Indiana Uni- 
versity is in charge of the US software effort. We have been per- 
forming extensive Monte Carlo design and data analysis calcula- 
tions. We are also doing development work on the MACRO liquid 
scintillator. We are setting up a Quality Assurance liquid scintillator 
laboratory in Frascati, Italy. We are producing vertical scintillator 
tank endplates and calibration boats in our machine shop. 
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34726 (DOE/ER/40085—13) High resolution imaging of 
particle interactions in a large bubble chamber using holo- 

techniques. Akbari, Homaira. (Tufts Univ., Medford, 
MA (USA). Dept. of Physics and Astronomy). 4 Apr 1988. 
Contract AC02-83ER40085. 275p. NTIS, PC A12/MF 
A01;1. Order Number DE88009248/JAW. 

Particle interactions were recorded holographically in a 
large volume of the 15-foot Bubble Chamber at Fermilab. This 
cryogenic bubble chamber was filled with a heavy Neon-Hydrogen 
mixture and was exposed to a wideband neutrino beam with mean 
energy of 150 GeV. The use of holography in combination with 
conventional photography provides a powerful tool for direct de- 
tection of short-lived particles. Holography gives a high resolution 
over a large depth of field which can not be achieved with conven- 
tional photography. A high-power pulsed ruby laser was used as 
the holographic light source. Since short pulses of some 50 ns dura- 
tion at the required energy were found to give rise to boiling 
during the chamber’s expansion, a reduction of the instantaneous 
power at a given energy was required to suppress this unwanted 
after-effect. This was achieved by developing a unique technique 
for stretching the pulses using an electro-optic feedback loop. One 
hundred thousand holograms were produced during a wide-band 
neutrino experiment (E-632, 1985) using a dark-field holographic 
system. Analysis of a sample of holograms shows a resolution of 
150 pm was achieved in an ovoidal shape fiducial volume of 0.48 
m* % of the 14 m* total fiducial volume of the chamber. 


34727 (DOE/ER/40325—6-A) Diffraction dissociation at 
the Superconducting Supercollider. Goulianos, K. (Rockefel- 
ler Univ., New York (USA)). 1987. Contract AC02- 
87ER40325. 7p. (CONF-8710274—8). NTIS, PC A02/MF 
A01;1. Order Number DE88008766/JAW. 

From 2. international conference on elastic and diffractive 
scattering; New York, NY, USA (15 Oct 1987). 

We discuss a proposal to build {open<quotes}diffractive 
spectrometers{closequotes} for the measurement of the momen- 
tum of recoil protons from single diffraction dissociation (SD) and 
double Pomeron exchange (DPE) at the Superconducting Supercol- 
lider, utilizing the machine magnets and detectors placed in 
{open<quotes}Roman Pots{close«—quotes}. The momentum ac- 
ceptance is in the range 4 {times} 10/sup {minus/4} < 1-x < 0.09, 
which corresponds to SD masses of 0.8 to 12 TeV_and DPE masses 
of 16 GeV to 3.6 TeV. 


34728 (DOE/ER/40325—8A) Status of the CDF small 
angle spectrometer. White, S. (Rockefeller Univ., New York 
(USA)). 1987. Contract AC02-87ER40325. 12p. (CONF- 
8710274—6). NTIS, PC A03/MF AO1;1; GPO Dep. Order 
Number DE88008768/JAW. 

From 2. international conference on elastic and diffractive 
scattering; New York, NY, USA (15 Oct 1987). 

During the 1987 Tevatron collider period the CDF small 
angle spectrometer system was partially installed and elastic scatter- 
ing events were recorded in a special high-8 run. The design and 
physics goals of this system are described and results from an anal- 
ysis of the elastic scattering data are discussed. 


34729 (GSI—88-03) Technical proposal of the 47 detec- 
tor for SIS/ESR. Bock, R.; Freifelder, R.; Gobbi, A.; Gut- 
brod, H.H.; Herrmann, N.; Hildenbrand, K.D.; Kolb, B.; 
Rami, F.; Reisdorf, W.; Schuell, D. (Gesellschaft fuer 
Schwerionenforschung m.b. H., Darmstadt eeey, F.R.); 
Giessen Univ. (Germany, F. R). 2. Physikalisches Inst.; Hei- 
delberg Univ. (Germany, F.R.). Physikalisches Inst.; ‘Muen- 
ster Univ. (Germany, F.R.). Inst. fuer Kernphysik; Istituto 
Nazionale di Fisica Nucleare, Florence (Italy); Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires). Jan 
1988. 86p. NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE88753243/JAW. 

A 4m spectrometer for the detection of charged particles and 
photons produced in the SIS/ESR facility is proposed. It consists 
of a magnetic spectrometer with a central drift chamber, a two-arm 
photon spectrometer, an array of plastic scintillators, and a system 
consisting of silicon transmission detectors and gas-filled ionization 
chambers for the detection of nuclear fragments stopped in the 
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scintillator modules. This system shall be able to measure correla- 
tions between photons and charged particles and to discriminate 
charged particles by tracking in the magnetic field. The data acqui- 
sition and processing systems are also described. (HSI). 


34730 (KDA—87/33) Condensed xenon scintillators. 
Baum, W.; Goetz, S.; Heckwolf, H.; Hee: Mutterer, M.; 
Theobald, J.P. (T ‘echnische Hochschule i ccataa (Germa- 
ny, F.R.). Inst. fuer Kernphysik). Oct 1987. (CONF- 
871005—). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE88753250/JAW. 

From Nuclear power systems symposium; San Francisco, 
CA, USA (21 Oct 1987). 

Liquid and solid xenon were investigated as scintillator 
media for the detection of charged particles. The LET dependance 
of the integral light output was studied in a wide range of ioniza- 
tion density using alpha and beta particles and heavy ions of 1.4 
MeVamu. With solid xenon, scintillation decay times were meas- 
ured applying the delayed single-photon method. With liquid 
xenon, a compact transportable detector unit coupled to a LN:- 
cryostat was designed as detector for medium energy heavy ions. 
With an integrated solid state detector this unit can advantageously 
be applied as detector telescope for particle identification. 


(INFN/TC—85-8) Bragg curve ionization chamber 
for acceleration mass spectrometry. Bonetti, R.; Fioretto, A.; 
Marcazzan, G.; Moroni, A. (Istituto Nazionale di Fisica Nu- 
cleare, Rome (Italy)). 1985. 8p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE88701913/JAW. 

An ionization chamber based on the Bragg curve spectrome- 
try method to be used as the final detector in a accelerator mass 
spectrometry system is described. The first tests with a Cl beam 
give energy resolution of 1% and Z resolving power of 72 at 
Z=17. 


34732 


Varesio, R. (Istituto Nazionale di Fisica Nucleare, Rome 
(Italy)). 1986. 9p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE88701914/JAW. 

An automatic set-up. is described to study electrical proper- 
ties of silicon detectors for nuclear research. Particularly, I-V char- 
acteristics from silicon junction prototype detectors and amorphous 
samples to test the data acquisition system, are presented. This set- 
up joins a low cost to good versatility that makes it very useful in 
wide application ranges in silicon detector electrical characteriza- 
tion. 


34733 (INS—654) Thick and large active area Si(Li) de- 
tector. Miyachi, Takashi; Ohkawa, Shoichi; Emura, Tsuneo. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Oct 1987. 15p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88753123/JAW. 

A 5 inch diameter, 3 mm thick silicon detector is fabricated 
using non-detector grade crystal. Detector characteristics of the sil- 
icon detector is examined with infrared light and hadron beam. 


34734 (INS—655) Fabrication of thick and large area 
Si(Li) detectors. Miyachi, T.; Ohkawa, S.; Masuda, T. 
(Tokyo Univ., Tanashi ( Gapan), Inst. for Nuclear Stud y). 
Oct 1987. 2ip. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88753124/JAW. 
2 mm thick and 70 cm? area silicon detectors are fabricated 
Ne en oes Detec- 
are discussed based on experimental data using infra- 
pe light and hadron beam. 


34735 (INS—656) Thick and large area Si(Li) detectors 
with (100) crystal. Masuda, T.; Nakamoto, I.; Nitoh, O. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Oct 1987. 12p. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88753125/JAW. 

2 mm thick and 70 cm? area Si(Li) detectors are fabricated 
using a crystal of the Miller index (100). Detector properties are 
presented and discussed in comparison with those of the index 
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(111). We argue a possibility to fabricate larger size silicon detec- 
tors. 


34736 (IS-T—1317) Particle analysis of tests of the high 
density pro chamber. Snyder, D.L. (Ames Lab., IA 
a PNov 1987. Contract W-7405-ENG-82. 66p. NTIS, 

PC A04/MF AOl - 04/MF AOl;1; GPO Dep. Order 
Number DE88007642/JAW. 

Results of attempts to improve the calibration of the HPC, 
to be used in the DELPHI experiment at LEP are reported. Effects 
of using information from the SFM chambers to better define the 
beam from beam tests performed in June, 1986 are presented. Using 
this information, an incident angle was defined for each event, and 
the energy deposited was calculated as a function of this angle. 7 
refs., 33 figs. 


34737 (JAERI—1306) Data catalog of gamma ray re- 
sponse functions for Nal(Tl) scintillation detectors by the 
Monte Carlo calculation. Saito, Kimiaki; Moriuchi, Shigeru. 
(Japan Atomic Energy Research Inst., Tokyo). Aug 1987. 
130p. (In Japanese). NTIS (US Sales Only), PC A07/MF 
AOl1. Order Number DE88752623/JAW. 

This report provides gamma ray response functions of Nal 
(T)) scintillation detectors being widely used in gamma ray spec- 
trometry. The response functions have been calculated with the 
Monte Carlo method for eight kinds of NaI (T1) detectors, that is, 
1"phi x 1”, 2”phi x 2”, 3"phi x 3”, 4’phi x 4” 5"phi x 4” cylindrical 
detectors and 2” phi, 3”phi, 5"phi spherical detectors. The structure 
of detectors were taken to be subject to the JIS (Japan Industrial 
Standards) code Z-4321, which was decided on referring to the 
IEC (international Electrotechnical Commission) publication 412. 
Twenty-eight kinds of mono-energy gamma rays from 0.04 MeV to 
10 MeV were assumed to enter the detectors in parallel along the 
detector axis. In case of cylindrical detectors, the response func- 
tions have been calculated also for a point source at 10 cm from the 
crystal surface. Basically, the incident gamma energies were taken 
to be round, and the energy intervals were selected to be dense 
where the response function changes rapidly as a function of inci- 
dent energy, on the other hand, to be sparse where it changes 
slowly. Also, energies of commonly-used gamma ray sources were 
added. Every calculated response function was shown in a table 
with a channel width selected from 1 keV, 2 keV, 5 keV, 10 keV, 
20 keV, 50 keV and 100 keV so that the whole of the response 
function can be given within 100 channels. An application method 
of the response functions to an actual Nal (T1) detector was de- 
scribed. Physical values concerning the response functions, such as 
total efficiencies, total absorption peak efficiencies, escape probabili- 
ty of K X-rays and annihilation gamma rays, have been summa- 
rized. 


34738 (JAERI-M—87-201) Mega-Gray-level glucose do- 
rotation 


simeter using optical change. Kojima, Takuji; 
Tanaka, Ryuichi; Yoshida, Kenzo; Kamisawa, Yasuhiro. 
(Japan Atomic Energy Research Inst., Tokyo). Dec 1987. 
25p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
AO01. Order Number DE88753137/JAW. 

Dosimetric characteristics of glucose dosimeter based on the 
radiation induced change in optical rotation of D-glucose solution 
was studied for the high-dose dosimetry at mega-Gray level. D-glu- 
cose solution of 20 wt% concentration was used for dosimeter solu- 
tion. The optical rotation of solution is independent of the tempera- 
ture of solution during measurement in the range of 5 to 30 deg C 
and stable for a long period at room temperature before and after 
irradiation. Radiation induced optical rotation change also does not 
depend on the temperature during irradiation in the range of 25 to 
50 deg C. Glucose dosimeter was found to be very reproducible in 
mega-Gray level and covers high dose range from 0.01 to 4.30 
MGy within the accuracy of +- 4 %. As to the radiation chemical 
mechanism, the optical rotation change of glucose solution is as- 
cribed to radiation induced decomposition of D-glucose, end the G 
value for the decomposition, which is 4.1 to initial stage of irradia- 
tion, decreases with the increase of dose. 
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"34739 (KEK—87-8, pp 125-130) Point collector ioniza- 
tion gauge for measurement of pressure down to 107 oa 
Ween, Fumio. (Sakura-no-Seibo Gakuin Senior Hi 
School, Fukushima (Japan)). Aug 1987. (In Japanese). Ss 
(US Sales Only), PC Al10/MF A0Ol. Order Number 
DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Japan (27 Feb 1987). 

This report deals with the development of a point collector 
ionization gauge. The point collector consists of a wire electrode 
fixed in a small-diameter tube. The tip of the electrode slightly 
projects out of the end of the tube. The point collector is placed in 
a spherical grid to form a hot-cathode ion gauge. The construction 
of the point collector ionization gave is described and an equation 
is derived to give the theoretical x-ray limit. Then, its performance 
is evaluated based on measurements of pressure characteristics, sen- 
sitivity factor, modulation characteristics and x-ray limit. The ion 
gauge has a sensitivity factor of 0.4 Pa~' and the x-ray limit is esti- 
mated at 2.3 x 10-'? Pa by theoretical calculation. In addition, the 
x-ray limit is actually measured in a vacuum of the order of 10~® Pa 
by a combination of the electron energy method and the modula- 
tion method, and shown to be less than 2.5 x 10~™ Pa. Since the 
modulation rate of the ion gauge is a high 0.95, it is expected that 
the new gauge can measure pressures lower than 10~* Pa by using 
this modulation method. The size of the grid of this ion gauge is 
about one-third that of conventional BA gauges. (Nogami, K.). 


34740 (KEK—87-12) Design concept for a UHV-compati- 
ble water-cooled grating holder. Oversluizen, T. (National 
Lab. for High Energy Physics, Oho, Ibaraki (Japan)). Sep 
1987. 18p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE88753141/JAW. 

A design concept is presented to retrofit a plain grating 
monochromator with a UHV-compatible water-cooling system. In- 
cluded are mechanical solutions for the problem of adjusting the 
grating in relation to the synchrotron light beam. Suggestions are 
made on how to optimize the system. 


34741 (LA—11267-MS) A model for electron/ion recom- 
bination in ionization chambers. Sailor, W.C. (Los Alamos 
National Lab., NM (USA)). May 1988. Contract W-7405- 
ENG-36. 25p. NTIS, PC A03/MF A01;1. Order Number 
DE88010577/JAW. 

The recombination of free electrons and positive ions along 
charged particle tracks in gases has been modeled using electron 
tranport equations, which assume homogeneous distribution in the 
vicinity of the tracks. The equations include space charge terms, 
which have been negelected in previous models. A formula for the 
electron yield as a function of detector applied potential is obtained 
from a perturbation solution valid when the ratio of the Debye 
length to the charge column radius is larger then unity. When this 
ratio is very large, the formula reduces to that of previous models. 
Pulse height measurements in a *He ionization chamber indicate 
2% to 30% losses to recombination which vary with applied field, 
particle type, and energy. Using reasonable values for the electron 
transport coefficients, the calculated loss of signal to recommenda- 
tion is generally in agreement with experiment, but the variation 
with applied bias is stronger in the experiment. 


34742 (LA-UR—88-1116) Isovector spin observables in 
nuclear charge reactions at LAMPF. McClelland, J.B. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 12p. (CONF-880386—2). NTIS, PC A03/MF 
A01;1. Order Number DE88009151/JAW. 

From International conference on spin-observables in nucle- 
ar physics; Telluride, CO, USA (14 Mar 1988). 

LAMPF has undertaken a major development program to 
upgrade facilities for nuclear charge-exchange studies at intermedi- 
ate energies. The major components of this upgrade are a medium- 
resolution spectrometer and neutron time-of-flight system for good 
resolution (6 E < 1 MeV) charge-exchange perograms in (n,p) and 
(p,n) respectively. Major emphasis is placed on polarization phe- 
nomena using polarized beams and analyzing the polarization of the 
outgoing particle. 
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34743 (LA-UR—88-1461) The Soviet American Gallium 
Experiment (SAGE). Abazov, A.I.; Abdurashitov, D.N.; 
Anosov, O.P.; Avdeyev, A.V.; Belousko, Yul; Bychuk, 
O.V.; Danshin, S.N.; Eroshkina, L.A.; Faizov, E.L.; 
Gayevsky, VE; Gavrin, V.N.; Grigorjev, A.M.; Kalikhov, 
A.V,; Kireyev, S.M.; Knodel, T.V.; Knyshenko, LL; Kor- 
noukhov, V.N,; Mezentsevah, S.A.; Mirnov, I.N.; Ejikbos- 
verpdze, Sh.M.; Ostrinsky, A. V.; Petukhov, WeWss ’Pikhulya, 
O.E.; Pshukov, A.M.; Revzin, N.Ye.; Shikhin, A.A.; Shilo, 
Yu.I; Slyusareva, Ye.D.; Strepanyuk, M.V.; Tikhonov, 
A.A.; Timofeyev, P.V.; Veretenkin, E.P.; Vermul, V.M.; 
Yants, V.E.; Zakhorov, Yu.I.; Zatsepin, G.T.; Cleveland, 
B.C.; Bowles, T.J.; Elliott, S.R.; O’Brien, H.A.; Wark, D.L.; 
Wilkerson, J.F.; Cherry, M.L.; Kouzes, R.T. (Los Alamos 
National Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. 6p. (CONF-880369—3; CONF-880369—). NTIS, PC 
A02 A01;1. Order Number DE88010957/JAW. 

From International symposium on neutrino mass and related 
topics; Tokyo, Japan (16 Mar 1988). 

A radiochemical experiment using the reaction v/sub e/ = 
"Ga + e/sup e/ to determine the integral flux of low-energy neu- 
trinos from the sun is currently under preparation at the Baksan 
Neutrino Observatory in the USSR. Measurements are scheduled to 
commence by late 1988 using {approximately}30 tonnes of metallic 
gallium. With this amount of gallium it should be possible to obtain 
a fractional statistical accuracy of 12 to 15% after one year (assum- 
ing the standard solar model neutrino flux). While initial measure- 
ments are in progress, installation of the remaining 30 tonnes of gal- 
lium will proceed in order to perform the full 60 tonne experiment. 


34744 (MPI-PAE-Exp.El.—187) Review of superheated 
superconducting granules as a detector for dark matter, solar 
monopoles and double beta decay. Pretzl, K.P. 
(Max-Planck-Institut fuer Physik und Astrophysik, Muen- 
chen (Germany, F-.R.). Werner-Heisenberg-Inst. fuer 
Physik). Mao 1987. 30p. (CONF-8710218—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88753274/JAW. 
From International workshop on superconductive particle 
detectors; Torino, Italy (26 Oct 1987). 
The use of superheated superconducting granules as a parti- 
cle detector is reviewed. Their application for the detection of dark 
matter, solar neutrinos, monopoles, and double beta decay is de- 


scribed. A status report on the experimental development of these 
devices is given. 


34745 (NIKHEF-H—87-13) Signal equalization and 
energy resolution for uranium/silicon hadron calorimeters. 
Contribution. Wigmans, R. (Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H). 7 1987. 2ip. (CONF-870739—). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88702472/JAW. 

From Workshop on experiments, detectors, and experimental 
areas for the supercollider; Berkeley, CA, USA (7 Jul 1987). 

The response of a uranium/silicon hadron calorimeter, one 
of the options suggested for detecting jets at a future hadron super- 
collider is investigated. It turns out that the e/h signal ratio of such 
a detector can be made 1.0 (compensation), by means of thin poly- 
ethylene foils sandwiching the Si layers. This guarantees signal line- 
arity for hadron detection, and a Gaussian line shape. The energy 
resolution o/E scales with 1/VE, but is considerably worse (larger 
than 45%/VE) than for some other (hydrogenous) readout materi- 
als. 7 refs.; 7 figs. 


34746 (NIKHEF-H—87-14) Calorimetry at the SSC. In- 
vited talk. Wigmans, R. (Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). 
Sectie H). Sep 1987. 29p. (CONF-870739—). NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE88702473/JAW. 

From Workshop on experiments, detectors, and experimental 
areas for the supercollider; Berkeley, CA, USA (7 Jul 1987). 

The state of the art, and our present understanding of the 
basic limitations in hadron calorimetry, are briefly described. The 
various options for SSC calorimeters are discussed, and the R and 
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D needed for the ones that look most promising is outlined. 13 
refs.; 8 figs. 


34747 (PNL-SA—14747) Comparison of US and interna- 
tional standards for radiation instrumentation. 


Selby, J.M.; ne E.E.; Swinth, K.L. (Pacific Northwest 
Lab., Richland, W ‘A (USA)). Nov 1987. Contract AC06- 
76RL01830. 6p. (CONF-880404—8). NTIS, PC A02/MF 
A01. Order Number DE88008193/JAW. 

From 7. international congress of the International Radiation 
Protection Association; Sydney, Australia (10 Apr 1988). 

The quality and performance of radiation protection instru- 
ments are extremely important in providing conservative protection 
to radiation workers. International standards for radiation protec- 
tion instrumentation, published by the International Electrotechni- 
cal Commission (IEC), specify general performance, type, and ac- 
ceptance test requirements. The recent draft American National 
Standards Institute (ANSI) standards on radiation protection instru- 
mentation provide more specific performance requirements and de- 
differences of these two publication standards. 2 refs., 2 tabs. 


34748 (SLAC-PUB—4461) Preliminary results from stud- 
ies of limited streamer tubes with external readout. 
Callegari, G.; DiCapua, E.; Piemontese, L.; Calcaterra, A.; 
de aw. R.; De Simone, P.; Peruzzi, L,; are M.; 
Busza, Cartwright, S.; Friedman, 35 Fuess, S ; Hansl- 
Kozanecka, T.; Kendall, H; Lyons, T.; Osborne, L:; : Rosen- 
son, L.; Ross, D.; Schneekloth, U,; Taylor, F.; Verdier, R.; 
Williams, D.; Yamartino, J.; Bacchetta, N.; Bisello, D 
Castro, A.; Loreti, M.; Pescara, L.; Toniolo, D.; Wyss, J.; 
Alpat, B.; Artemi, C.; Battiston, R.; Bilei, G.M.; Cappelletti, 
Cc PDell’Orso, on Mantovani, Ge Pauluzzi, M:: Servoli, L.; 
Scarlatella, M.; Beconcini, F.; Castaldi, R.; Cazzola, U.; 
Vannini, C.; Verdini, P.G.; Messner, R.; Zdarko, R.; John- 
son, J.R. (Ferrara Univ. (Italy); Istituto Nazionale di Fisica 
Nucleare, Frascati (Italy). Lab. Nazionale di Frascati; Mas- 
sachusetts Inst. of Tech., Cambridge (USA); Padua Univ. 
(Italy); Istituto Nazionale di Fisica Nucleare, Padua (Italy); 
Perugia Univ. (Italy); Istituto Nazionale di Fisica Nucleare, 
i (Italy); Istituto Nazionale di Fisica Nucleare, Pisa 

ao Linear Accelerator Center, Menlo Park, 


” (USA)). 
Contract Ac03-TOSPOOSIS. 9p. (CONF-870121—14). NTIS, 
PC A02/MF A01;3. Order Number DE88009023/JAW. 

From Meeting of the Division of Particles and Fields of the 
American Physical Society; Salt Lake City, UT, USA (14 Jan 
1987). 

We report initial results from a new multichannel test facility 
built to study the properties of chambers constructed for the Warm 
Iron Calorimeter of the SLD detector as they are made. The corre- 
lation between the signal on the external electrodes and the wire is 
observed. A systematic study of the transition between the propor- 
tional and streamer modes of operation is given as a function of ar- 
gonisobutane mixture and high voltage. The pulse height spectrum 
is correlated with the operational plateau of the chambers and may 
be used to determine optimum operating points under a variety of 


IL (USA)). Nuclear Instruments and Methods in Physics 
search; 265: No. 1/2, 1-10(1 Mar 1988). (CONF-8703128-~) 
From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 
The Collider Detector at Fermilab is currently studying 1.8 
TeV anti pp interactions at the Fermilab Tevatron. This paper de- 
scribes the design and construction of the detector’s tracking cham- 
bers in the light of the measurement requirements dictated by phys- 
ics goals. The chambers described are the Forward Tracking 
Chamber, the Central Tracking Chamber, the Central Drift Tubes, 
and the Vertex Time Projection Chamber. 


44 INSTRUMENTATION 
4401 Radiation instrumentation 


34750 Drift chamber vertex detectors for SLC/LEP. 
Hayes, K.G. (Stanford Linear Accelerator Center, CA 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 265: No. 1/2, 60-68(1 Mar 1988). (CONF-8703128— 
). Contract AC03-76SF00515. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

Factors influencing the design of drift chamber vertex detec- 
tors for SLC and LEP are discussed including global strategy, 
chamber gas, cell design, and signal processing. The designs of the 
vertex chambers for the L3 and OPAL experiments at LEP and the 
Mark II experiment at the SLC are described. 


34751 MARK III vertex chamber: Studies using DME. 
Pitman, D. (Stanford Linear Accelerator Center, CA 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 265: No. 1/2, 85-87(1 Mar 1988). (CONF-8703128— 
). Contract AC03-76SF00515. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

We have performed studies using a prototype of a pressur- 
ised wire vertex chamber with 8 mm diameter straw geometry. We 
obtained 35 ym spatial resolution using dimethyl ether (DME) at 1 
bar, and 30 pm using argon/ethane (50/50 mixture) at 4 bar. Pre- 
liminary studies show the DME to adversely affect such materials 
as aluminised Mylar and Delrin. 


34752 Prospects for collider vertex detectors. Ritson, 
D.M. (Stanford Univ., CA (USA). = of Physics; Stan- 
ford Linear Accelerator Center, CA (USA)). Nuclear In- 
struments and Methods in Physics "Research; 265: No. 1/2, 88- 
92(1 Mar 1988). (CONF-8703128—). Contract AC03- 
76SFO00515. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

The technologies available for vertex detection are dis- 
cussed. The detection techniques now available do not limit the ul- 
timately attainable resolution. The limitations are set first by multi- 
ple Coulomb scattering of outgoing tracks and secondly by how 
close-in detectors can be placed and still function in the radiation 
backgrounds. 


34753 Status of Cherenkov ring imaging systems. Leith, 
D.W.G.S. (Stanford Linear Accelerator Center, CA 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 265: No. 1/2, 120-136(1 Mar 1988). (CONF- 
8703128—). Contract AC03-76SF00515. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

Cherenkov ring imaging is briefly introduced, and the prob- 
lems or choices of designing such a counter are discussed. Recent 
results from the DELPHI and SLD prototype programs are pre- 
sented and compared to the expected performance. 


Beamstrahlung monitors at SLC. Field, R.C. 
(Stanford Linear Accelerator Center, CA (USA)). Nuclear 
Instruments and Methods in Physics Research; 265: No. 1/2, 
167-169(1 Mar 1988). (CONF-8703128—). Contract AC03- 
76SF00515. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

Some properties of beamstrahlung are discussed, and plans to 
observe the effect at SLC by the use of Cherenkov counters are 
illustrated. 








44 INSTRUMENTATION 
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34755 Measurement of electron beam polarization at the 
SLC. Steiner, H. (Lawrence Berkeley Lab., CA (USA); 
California Univ., Berkeley (USA). — of Physics). Nucle- 
ar Instruments and Methods in Physics Research; 265: No. 1/ 
2, 170-178(1 Mar 1988). (CONF. g03 128. Contract 
AC03-76SF00098. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

One of the unique features of the SLC is its capability to ac- 
celerate longitudinally polarized electrons. The SLC polarization 
group has been performed to implement the polarization program 
at the SLC. Technically the polarization project consists of three 
main parts: (1) a polarized source, (2) spin-rotating superconducting 
solenoid magnets to be used to manipulate the direction of the elec- 
tron spin, and (3) the polarimeters needed to monitor and measure 
the electron beam polarization. It is this last topic that will concern 
us here. Two types of polarimeters will be used - Compton and 
Moeller. (orig./HSID. 


34756 CDF calorimetry. Jensen, H.B. (Fermi National 
Accelerator Lab., Batavia, IL rae Nuclear Instruments 
and Methods in Physics Research; 265: No. 1/2, 186-199(1 
Mar 1988). (CONF-8703128—). 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

The Collider Detector at Fermilab (CDF) is a large detector 
built to study 2 TeV anti pp collisions at the Fermilab Tevatron. 
The calorimetry, which has polar angle coverage from 2° to 178°, 
and complete azimuthal coverage within this region, forms the sub- 
ject of this paper. It consists of both electromagnetic shower 
counters (EM calorimeters) and hadron calorimeters, and is seg- 
mented into about 5 000 ‘towers’ or solid angle elements. 


34757 Speed and noise limits in ionization chamber calor- 
imeters. Radeka, V.; Rescia, S. (Brookhaven National Lab., 
oo. NY (USA)). Nuclear Instruments and Methods in 
ysics Research; 265: No. 1/2, 228-242(1 Mar 1988). 
(CONF-8703128—). Contract AC02-76CH00016. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

Relations among the speed of response, the signal-to-noise 
ratio and the charge collection time in ionization chamber calori- 
meters are analyzed. A dominant limiting factor to the speed of re- 
sponse is the charge transfer time from the electrodes to the ampli- 
fier determined by the electrode capacitance C/sub D/ and the in- 
ductance of connections L/sub s/. The time parameter (L/sub s/C/ 
sub D/)'2 has to be at least an order of magnitude smaller than the 
required length of the overall calorimeter response. The charge col- 
lection time plays a secondary role in determining the speed of re- 
sponse, while together with the charge yield it affects the signal-to- 
noise ratio. 


34758 Calorimetry using BaF, with photosensitive wire 
chamber readout. Woody, C.L.; Anderson, D.F. (Brookha- 
ven National Lab., Upton, NY (USA); Fermi National Ac- 
celerator Lab., Batavia, IL (USA). Particle Detector 
Group). Nuclear Instruments and Methods in Physics Re- 
search; 265: No. 1/2, 291-300(1 Mar 1988). (CONF- 
8703128—). 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

A detailed review is given on the use of BaF. with a low- 
pressure, photosensitive wire chamber readout. New results are pre- 
sented on the pulse shapes in various modes of operation, the ability 
to work in magnetic fields, and at high rates, and the detection ca- 
pabilities of these devices for photons of = 1 MeV. A discussion is 
also given of the aspects of using a system of detectors of this type 
on a large scale for high-energy and nuclear physics experiments. 
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34759 Data acquisition system for SLD. Sherden, D.J. 
(Stanford Linear Accelerator oes me SA)). Nuclear 
Instruments and Methods in Physics ; 265: No. 1/2, 
an Mar 1988). (CONF-8703128—) Contract AC03- 
7 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
198 

" Also published as report SLAC-PUB-4108; CONF--861007- 
11. 

This paper describes the data acquisition system planned for 
the SLD detector, which is being constructed for use with the 
SLAC linear collider (SLC). Analog electronics, heavily incorpo- 
rating hybrid and custom VLSI circuitry, is mounted on the detec- 
tor itself. Extensive use is made of multiplexing through optical 
fibres to a FASTBUS readout system. The low repetition rate of 
the SLC allows a relatively simple software-based trigger. Hard- 
used to reduce the large volume of data per event and to calibrate 
the electronics. A farm of microprocessors is used for full recon- 
struction of a sample of events prior to transmission to the host. 


34760 Silicon strip vertex detector for the MARK II ex- 
periment at the SLAC linear collider. Litke, A.; —- 
Ces ory A.S.; Turala, M.; Steiner, A.; Breakstone, A 
Parker, S ; Lueth, Ve Barnett, B.; Dauncey, P. (California 
Univ., Santa Cruz (USA). Inst. for Particle Physics; Hawaii 
Univ., Honolulu (USA); Stanford Linear Accelerator 
Center, CA (USA)). Nuclear Instruments and Methods in 
Physics Research; 265: No. 1/2, 93-98(1 Mar 1988). (CONF- 
8703128—). Contract AC03-76SF00515;AA03- 
76SF00034;A C03-83ER40103;. 

From International conference on advances in experimental 
methods for colliding beam physics; Stanford, CA, USA (9 Mar 
1987). 

w The design and status of a silicon strip vertex detector for 
the Mark II experiment at the SLAC Linear Collider are described. 


34761 A 90° spectrometer to measure high transverse mo- 
mentum inclusive aoe hadron production and to search 
for parton at SSC energies. Giokaris, N.; Ma- 
mS. S. (Fermi Fenn National Accelerator Lab., Batavia, IL 
60510 (US)). pp 647-648 Se of the 1984 summer 
Super on 3m the design and caiman Ot of the at hia 
idson, R.; Morfin, J.G. W 
De; National Science Foundation (1984). (CONF. 
$406198—). 
From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 
In this note the authors briefly describe a 90° 


de- 
tector that could be used at the SSC to do some fast and clean 
measurements when the machine first comes on. 


Triggering at a high luminosity hadron collider. 
Price, L.E.; Wagner, RG; Abolins, M.A. (Argonne Nation- 
al Lab., Ar IL 60439 (US)). pp 570-574 of Proceed- 
ings of ‘the 1984 summer study on the design and utilization 
of the Su ducting Super Collider. Donaldson, R.; 
Morfin, J.G. W. DC; National Science Foundation 
(1984). (CONF-8406 98—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The extreme interaction rate occurring at the SSC as de- 
scribed in the Reference Design Report poses the principal new 
challenge for the triggering system compared with detectors at pre- 
vious accelerators. At SSC the authors must plan for about 10° 
interactions per second. If bunch crossings occur each 33 ns, there 
will be an average of 3 interactions in each bunch crossing. Poten- 
tial problems for triggering are presented both by the high total 
rate and by the multiple interactions per bunch crossing, so that 
triggering events must be selected in the presence of other interac- 
tions independent of the inherent speed of either detector elements 
or triggering electronics. Three principal topics are considered in 
this report: (1) What practical selections must be made in a first- 
level trigger to reduce the rate by a factor of 1000? This factor is 
chosen to bring the remaining rate to about the 10° Hz for which 
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the FNAL Tevatron 1 detectors are planning their triggers, so that 
the necessary strategy is well understood. (2) What electronics can 
be expected to implement this first-level trigger? (3) What are the 
ultimate trigger selections that must be used to select the approxi- 
mately 1 Hz that can practically be recorded for detailed analysis? 


D.; 
iS ilchri N,; 

Gladney, L; Kondo, Tr; Odian, A. (Stanford Linear naam 
erator Center, Stanford Univ., Stanford, CA 94305 (US)). 
pp 585-592 bt er age gr of the 1984 summer study on 
design and utilization of the Superconducting Super Col- 

lider. Donaldson, R.; Morfin, J.G. Washington, DC; Nation- 
al aicee Foundation (1984). (CONF-8406198—). Contract 
AC03-76SF00515. 

From Design and utilization of the supercond 
collider summer study; Snowmass, CO, oa. 

Charged particle tracking is essential in order to investigate 
the new physics expected at the SSC. The Tracking Group studied 
radiation damage and rate limitations to tracking devices, vertex de- 
tectors, and central tracking. The Group concluded that silicon 
strips and large wire tracking chambers with small cells can prob- 
ably survive at the design luminosity of 10** cm~? sec” 4 however, 
the presently designed electronics for silicon strip vertex detectors 
can withstand a luminosity of only 10°! cm™? sec” *. Wire chambers 
at a radius of less than about 25 cm can withstand a luminosity of 
= 10** cm? sec™! only. Actual tracking and pattern recognition in 
central tracking chambers at a luminosity of 10** cm~? sec”? will be 
very difficult because of multiple interactions within the resolving 
time of the chambers; detailed simulations are needed in order to 
decide whether tracking is indeed possible at this luminosity. Scin- 
tillating glass fibers are an interesting possibility both for vertex de- 
tectors and for central trackers, but much research and develop- 
ment is still needed both on the fibers themselves and on the read- 
out. 


34764 Tracking efficiency in SSC tracking detectors. 
Trilling, G. (Lawrence Berkeley Lab., Berkeley, CA 94720 
(US)). yr of of the 1984 summer study 
on the design and utilization of the Superconducting. Super 
Collider. Donaldson, R.; Morfin, J.G. Washington, DC; Na- 
tional Science Foundation (1984). (CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

As pointed out in the PSSC Report are useful 
dens ins: SeaelensApeutinn oh:the SEs omnes dona. ahdesaaee, 
gies involved, calorimetry will play the principal role. Thus the 
issue of tracking efficiency, and the design of detectors which opti- 
mize that efficiency is of some importance. The following com- 
ments are based principally on experience with a conventional cy- 
lindrical drift chamber of the type used in the MARK II, HRS, 
TASSO experiments, but they are probably also applicable to a 
broader range of tracking chamber designs. 


34765 4m detectors. Feldman, G.J.; Gilchriese, M.G.D.; 
Kirkby, J.; Abolins, M.; Barnett, B.A.; Binnie, D.M.; 
F.; Carr, J.; Ferbel, T.; Glaubman, M.J..(Stanford Linear 
Accelerator Center, Stanford Univ., Stanford, CA 94305 
(Us). Pp 623-634 of of the 1984 summer study 
on the design and utilization of the S Super 
Collider. Donaldson, R.; Morfin, J.G. Washington, DC; Na- 
tional Science Foundation (1984). (CONF-8406198—). Con- 
tract AC03-76SF00515. 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The 4 Detector Working Group tried to address two major 
questions: 1. Can general 4 detectors be built for the SSC that will 
be able to study rare processes at center-of-mass energies of 40 TeV 
and at luminosities of 10** cm~*sec™*? 2. What are realistic cost es- 
timates for such detectors? To try to answer these questions, the 
group split into three subgroups, each of which worked fairly inde- 
pendently to design a detector. The general conclusions of these 
studies were that these types of detectors could be built, would be 
able to do physics under these conditions, and would each cost be- 
tween 200 and 300 million dollars. 


44 INSTRUMENTATION 
4403 Miscellaneous Instruments 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 34763 


34766 (AERE-R—12896) Single event upset (SEU) test 
facility on the Harwell Tandem Generator for cosmic ray 
simulation. Sanderson, T.K.; ee Stephen, Li. 
Farren, J. (UKAEA Harwell Lab. entation and Ap- 
fe Physics Div.). Nov 1987. 5ip. NTIS (US Sales Only), 
A04/MF AO01. Order Number DE88752763/JAW. 

This report describes the design, commissioning and use of a 
dedicated beam line for single event testing on the Harwell Tandem 
Generator. Correlation of the results with those obtained elsewhere 
indicated the suitability of the ion beams available and the accuracy 
of the beam dosimetry. The facility has been used to examine the 
single event upset sensitivity of 64K static RAMs and the Inmos 
1414 Transputer. The potential developments of the facility are 
also discussed. 


34767 Dose-enhancement effects in 
TaSi/Al- and Al-gate MOS devices. Fleetwood, D.M.; 
pene —_ Draper, B.L.; Knott, D.; Brown, D.B.; Ro- 
senstock, H. (Sandia National Labs., Albuquerque, NM 
(USA); Naval Research Lab., Washin DC (USA)). 
1988. Contract AC04-76DP00789. Sp. (CONF-880730—2). 
ee PC A02;3; GPO Dep. Order Number DE88005483/ 


From 25. annual conference on nuclear and space radiation 
~“s Portland, OR, USA = Oe Jul 1988). 

The response of MOS capacitors with TaSi/Al and Al elec- 
trodes to medium- and low-energy x-irradiation is investigated. Ex- 
perimentally measured dose-enhancement effects are compared with 
computer simulations for these structures. 


34768 (SAND—88-7015C) Total dose hardness of MOS 
devices in hermetic ceramic 


Kohler, R.A.; 
Kushner, R.A.; Lee, K.H. (Bell Telephone Labs., Inc., Al- 
lentown, PA (USA)). 1988. Contract t ACO4-76DPO0789. Sp. 
(CONF-880730—3-Draft). NTIS, PC A02/MF A01;1; GPO 
Dep. Order Number DE88006646/JAW. 
From 25. annual conference on nuclear and space radiation 


note, Boats OR, USA oo Jul —_, 
dose hardness of hardened MOS transistors is degrad- 
ed by saciontt gas trapped in hermetic ceramic package cavities. 
A new role for hydrogen in interface state formation is observed. 


4403 Miscellaneous Instruments 
REFER ALSO TO CITATION(S) 34433, 34437 


(BNL—41167) In-situ reactive of x-ray optics by 
glow discharge. Johnson, E.D.; Garrett, R.F. (Brookhaven 
National Lab., Upton, NY (USA)). 1987. Contract AC02- 
76CHO00016. 17 {CONF-870610--22). NTIS, PC A03/MF 
A01;1. Order ‘umber DE88009840/JAW. 

From 5. national synchrotron radiation instrumentation con- 

Madison, WI, USA (21 Jun 1987). 

We have developed a method of in-situ reactive glow dis- 
charge cleaning of x-ray optical surfaces which is capable of com- 
plete removal of carbon contamination. Our work is the first to suc- 
cessfully clean an entire optical system in-situ and characterize its 
performance at short wavelengths (as low as 10 {angstrom}). The 
apparatus required is quite simple and can easily be fitted to most 
existing UHV (ultra high vacuum) mirror boxes of monochroma- 
tors. The advantages of this technique over previously available 
methods include dramatic improvements in instrument performance 
and reductions in down time since the whole process typically 
takes a few days. This paper will briefly describe our results and 
detail the experimental considerations for application of the tech- 
nique on different monochromator geometries. Possible improve- 
ments and extensions of the technique are also discussed. 
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34770 (CONF-870691—13) Quantitative computed to- 
mography. Vannier, M.W.; Ellingson, W.A. (Argonne Na- 
tional Lab., IL (USA)). Aug 1987. Contract W-31109-ENG- 
38. 7p. (CONE- -870691—). NTIS, PC A02/MF AO0I;1. 
Order Number DE88009941/JAW. 

From Review of progress in quantitative NDE; Williams- 
burg, VA, USA (21 Jun 1987). 

Computed tomography is a well established imaging modali- 
ty used in diagnostic radiology. CT should, theoretically, be able to 
provide very accurate information on x-ray absorption at points 
within an object. These x-ray absorption values should be useful in 
quantitative characterization of flaws, defects, inclusions, cracks, or 
other local inhomogeneities within an object. This type of charac- 
terization should be possible for internal structures within an object 
that occupy less than 1 mm*. Unfortunately, this promise of CT 
scanning is almost impossible to realize in practice for objects of ar- 
bitrary complexity, using conventional x-ray sources. The failure 
occurs because of the energy dependence of the x-ray absorption 
process in materials, and because the x-ray source used in CT scan- 
ners produces a spectrum of photon energies. The physical process- 
es by which attenuation of the photon beam occurs are the photo- 
electric absorption and Compton scattering. Compton scattering, 
the dominal process, depends on electron density; photoelectric ab- 
sorption, significant only at low energies or for high atomic number 
materials, varies as about the fourth power of the atomic number 
and the cube of the energy. The following error sources limit the 
acurate and precise determination of local attenuation coefficients 
by CT: unknown composition of the object under study; beam 
hardening effects; scattered or off-focal radiation; selection and ori- 
entation of the CT slice; ROI position and shape; and apparatus sta- 
bility. 


34771 (CONF-880435—6) Method for the isotopically se- 
lective detection of inert gases. Payne, M.G. (Oak Ridge Na- 
tional Lab., TN (USA)). Apr 1988. Contract AC05- 
840R21400. Sp. NTIS, PC A02/MF A01;1. Order Number 
T188008370/JAW. 

From 4. international symposium on resonance ionization 
spectroscopy and its applications; Gaithersburg, MD, USA (10 Apr 
1988). 

A method for the detection of inert gases is described. This 
technique differs from the original Oak Ridge National Laboratory 
approach by obtaining isotopic selectivity by both mass analysis 
and laser spectroscopy. 7 refs. 


34772 (DOE/PC/80508—T1) Studies of phosphorus-31 
nuclear magnetic resonance in the solid state. Duchamp, J.C. 
(Yale Univ., New Haven, CT (USA). Dept. of Chemistry). 
1987. Contract FG22-85PC80508. 62p. 

The solid state **P NMR spectra of a six molecules contain- 
ing a P-P bond were studied to learn more about P-P bonding in 
the solid state and to better understand the interesting *'P spectra 
given by these compounds. The solid state spectra of two com- 
pounds, tetrabutyl diphosphine disulfide 4 and 1,2-bis[2,4,6-tri-tert- 
butylphenyl] diphosphine 1, showed features which were signifi- 
cantly different from what would be predicted based upon extrapo- 
lation from the liquid state. Two of the phosphorus compounds 
were found to contain equivalent phosphorus atoms, and four com- 
pounds were found to contain non-equivalent phosphorus atoms. 
The determination of equivalency or non-equivalency from NMR 
spectra agreed with available crystal structure data. To help to ex- 
plain the spectra better, a computer simulation of the FID pro- 
duced by an isolated two spin system was conducted and prelimi- 
nary results are presented. As an aid in understanding these *!P 
spectra, the correlation of **P chemical shifts with *C chemical 
shifts was calculated and agrees well with previous theory. 34 refs., 
21 figs., 2 tabs. 


34773 (K/ETAC—38) Evaluation of thermophosphor tem- 
perature technique: Final Allison, S.W. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA). Enrichment Technolo- 
gy Applications Center). Oct 1987. Contract AC05- 
840T21400. 23p. NTIS, PC A03/MF AO1;1; GPO Dep. 
Order Number DE88007654/3 AW. 

For the past year the Enrichment Technology Applications 
Center (ETAC) of Martin Marietta Energy Systems has performed 
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research and development on the thermographic phosphor method. 
The effort had two objectives: to provide a detailed error analysis 
for the thermal phosphor method for envisioned turbine applica- 
tions; and to evaluate the technique in a laboratory environment in 
the 400{degree}F to 700{degree}F range by comparison with 
standard methods. This technique has the potential for solving a 
number of aerodynamic thermometry needs at the Arnold Engi- 
neering Development Center (AEDC). Results place the thermo- 
phosphor technique on a firmer practical base from which to 
launch into more advanced aerodynamic measurement applications. 


34774 (LA-UR—88-797) Time-resolved doubly bent crys- 
tal x-ray spectrometer. Hockaday, M.P.; Wilke, M.D.; Blake, 
R.L.; Vaninetti, J.; Gray, N.T.; Nedrow, P.T. (Los Alamos 
National Lab., NM (USA); EG and G Ener, eS 
ments, Inc., Los Alamos, NM (USA). Los os Oper- 
ations). 1988. Contract W-7405-ENG-36. 16p. (CONF- 
880364—14). NTIS, PC A03/MF A0O1;1. Order Number 
DE88007899/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa, CA, USA (13 Mar 1988). 

X-ray spectroscopy is an essential tool in high temperature 
plasma research. We describe a Gineentivell X-ray spectrometer 
suitable for measuring spectra in harsh environments common to 
many very high energy density laboratory plasma sources. The 
spectrometer consisted of a doubly curved Si(111) crystal diffrac- 
tion element, a WL-1201 (ZnO:Ga) phosphor, a coherent fiber 
optic array, and two visible streak cameras. The spectrometer 
design described here has a minimum time resolution of 1.3 ns with 
2.8 eV spectral resolution over a 200 eV wide bandpass in the 6-7 
keV region of the spectrum. Complete system spectral throughput 
calibrations were done at the Cornell High Energy Synchrotron 
(CHESS). Details of the design and calibration results are present- 
ed. 5 refs., 5 figs. 


34775 (LA-UR—88-1121) Ultraviolet imaging of hydro- 
gen flames. Yates, G.J.; Wilke, M.; King, N. (Los Alamos 
National Lab., NM (USA)). 1988. Contract W-7405-ENG- 
36. 9p. (CONF-880462—7). NTIS, PC A02/MF AO0i;1. 
Order Number DE88009152/JAW. 

From SPIE’s technical symposium on optics, electro-optics 
and sensors; Orlando, FL, USA (4 Apr 1988). ~ - 

We have assembled an ultraviolet-sensitive intensified camera 
for observing hydrogen combustion by imaging the OH, A?> - 
X?{Pi} bandhead emissions near 309 nm. The camera consists of a 
quartz and CaF achromat lense-coupled to an ultraviolet image in- 
tensifier which is in turn fiber-coupled to a focus projection scan 
(FPS) vidicon. The emission band is selected with interference fil- 
ters which serve to discriminate against background. The camera 
provides optical gain of 100 to 1000 and is capable of being shut- 
tered at nanosecond speeds and of being framed at over 600 frames 
per second. We present data from observations of test flames in air 
at standard RS-170 video rates with varying background condi- 
tions. Enhanced images using background subtraction are present- 
ed. Finally, we discuss the use of polarizaton effects to further dis- 
crimination against sky background. This work began as a feasibili- 
ty study to investigate ultraviolet technology to detect hydrogen 
fires for the NASA space program. 6 refs., 7 figs, 2 tabs. 


34776 (N—88-20235) Workshop on technology develop- 
ment issues for the large deployable reflector (LDR). Ni- 
shioka, K. (National Aeronautics and Space Administration, 
Moffett Field, CA (USA). Ames Research Center). Feb 
1986. 118p. (NASA-CP—2407; A—85394; NAS—1.55:2407; 
CONF-8503297—). NTIS, PC A06/MF A0O1. 

From Workshop on technology development issues for the 
large deployable reflector (LDR); Asilomar, CA, USA (17 Mar 
1985). 

; The results of the 2nd Large Deployable Reflector (LDR) 
Technology Review Workshop held at Asilomar, California, March 
17 to 22, 1985, are summarized. The workshop was convened to 
update LDR Technology status and to revise as the re- 
sults for the first LDR Workshop held in June 1982. There were 
some 100 participants representing government agencies, industry, 
and universities. This Workshop’s goal was to assess, identify, and 
set priorities for the LDR technology issues based on requirements 
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identified in the first workshop. Four high-priority technology 
areas were identified: (1) mirror materials and construction; (2) 
sensing and controls; (3) system-simulation and modeling capability; 
and (4) submillimeter instruments. The results of the workshop 
were used to provide a list of technolgy issues for the development 
of a technology initiatives plan for the LDR by NASA's Office of 
Aeronautics and Space Technology. 


34777 (RAL—87-056) Temperature imaging using epith- 
ermal neutrons. Fowler, P.H.; Taylor, A.D. (Rutherford 
Appleton Lab., Chilton (UK)). Aug 1987. 36p. (CONF- 
8707124—). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88752787/JAW. 

From Neutron resonance radiography workshop; Los 
Alamos, NM, USA (27 Jul 1987). 

The paper concerns the temperature measurement of suitable 
targets, both remotely and non-invasively, using epithermal neu- 
trons. The text was presented at the Neutron Resonance Radiogra- 
phy Workshop, Los Alamos, U.S.A., 1987. The technique is dem- 
onstrated for tantalum foils at different temperatures, using a pulsed 
beam of epithermal neutrons, at both Los Alamos and ISIS (United 
Kingdom). Results on the measured time-of-flight spectra and the 
tantalum resonances are presented. Beam properties and fluxes at 
ISIS are discussed. Features of the proposed detectors suitable for 
the temperature technique are outlined, along with the data analy- 
sis, the moving targets, the cyclic temperature variations and tran- 
sients, and the usefulness of the technique. (U.K.). 


34778 (SAND—87-2730) Development of tamper-protect- 
ed sensors. Johnson, C.S.; Martinez, R.L. (Sandia National 
Labs., Albuquerque, NM (USA)). Feb 1988. Contract 
AC04-76DP00789. 54p. NTIS, PC A04;3. Order Number 
DE88009787/JAW. 

This report describes the design and operation of tamper- 
protected sensor enclosures developed at Sandia National Laborato- 
ries. We also discuss the operational aspects of the system and how 
the system may be demonstrated. 


34779 (SAND—88-0748C) ‘Recent advances in atom- 
probe field ion microscopy. Kellogg, G.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. 26p. (CONF-880588—1). NTIS, PC A03/MF 
A01;1. Order Number DE88008799/JAW. 

From Scanning microscopy meeting; St. Louis, MO, USA (2 
May 1988). 

The techniques of field ion microscopy and atom-probe mass 
spectroscopy are reviewed. Recent advances in instrumentation are 
discussed and selected applications are presented. Emphasis is 
placed on more recent investigations such as surface reconstruc- 
tions, mixed-metal cluster formation, surface chemical reactions, 
and the microscopic properties of ceramic superconductors. 33 
refs., 7 figs. 


34780 (TI—1985) Theoretical research on the principle 


and application of Foucault currents. (Tecrad, Inc., An- 
cienne-Lorette, Quebec (Canada)). 1985. 134p. (In French). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34 CAN per 
page, $3.40 CAN minimum. 

Foucault currents are mainly used in industry in the area of 
quality control, but various problems with its use and instrumenta- 
tion have given it a bad reputation compared to other methods of 
nondestructive testing. With the goal of simplifying the use of Fou- 
cault currents in such areas as crack detection, a prototype appara- 
tus was designed and has, as its distinguishing feature, automatic 
frequency sweeping. This technique does not bring anything new 
with respect to Foucault current theory; nevertheless it permits a 
safe and rapid measurement of the most important of Foucault cur- 
rent measurements, i.e. frequency. This report describes the appara- 
tus, its theoretical background, details of various probes used and 
optimization of their design, and aspects of its operation, notably in 
the area of crack detection in materials. 1 ref., 47 figs., 5 tabs. 
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34781 Method and apparatus for optical temperature 
measurements. Angel, S.M.; Hirschfeld, T.B. (to Dept. of 
Energy, Washington, DC). US Patent 4,729,668. 8 Mar 
1988. Filed date 22 Apr 1986. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A method for monitoring the temperature of a substance, is 
described comprising the steps of: contacting a temperature probe 
material with the substance, the temperature probe material having 
an excitation-dependent emission line whose fluorescence intensity 
varies directly with temperature whenever excited by light having 
a first wavelength, and where the excitation-dependent emission 
line has a fluorescence intensity that varies inversely with tempera- 
ture whenever excited by light having a second wavelength, which 
is different from the first wavelength; alternatively illuminating the 
temperature probe material with a first illumination beam compris- 
ing light of the first wavelength and a second illumination beam 
comprising light of the second wavelength; measuring for succes- 
sive periods of illumination by the first and second illumination 
beams the fluorescent intensity of the excitation-dependent emission 
line; computing a ratio of successively measured intensities; and re- 
lating the ratio of successively measured intensities to the tempera- 
ture of the substance. 


34782 Optical fiducial timing system for x-ray streak 
cameras with aluminum coated optical fiber ends. Nilson, 
D.G.; Campbell, E.M.; MacGowan, B.J.; Medecki, H. (to 
Dept. of Energy , Washington, DC). US Patent 4,730,106. 8 
Mar 1988. Filed date 4 Dec 1986. vp. Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

For use with an X-ray streak camera that comprises an X- 
ray photocathode and a data recording medium, and is of a type 
wherein during operation an X-ray beam impinges on the X-ray 
photocathode and thereby ejects a quantity of photoelectrons that 
are formed into a photoelectron pulse that records an X-ray data 
record onto the data recording medium, with the X-ray data record 
being related to the X-ray beam, a method for recording an optical 
data record onto the data recording medium, with the optical data 
record being related to an optical signal, with the optical data 
record being recorded on the data recording medium both as the 
optical signal arrives at the X-ray streak camera, and at the location 
on the recording medium where the X-ray data record is then 
being recorded, the method is described comprising the steps of: 
coating a first end of an optical fiber with a layer of aluminum; po- 
sitioning the aluminum coated fiber end into a spatial region within 
the X-ray streak camera where the quantity of photoelectrons being 
to be formed into the photoelectron pulse; and introducing, during 
operation of the X-ray streak camera, the optical signal into a 
second end of the optical fiber. 


34783 Technique for compressing light intensity ranges 
utilizing a specifically liquid crystal notch “filter. 
Rushford, M.C. (to t. of Energy, Washington, DC). US 
Patent 4,726,660. 23 Feb 1988. Filed date 16 May 1986. vp. 
— and Trademark Office, Box 9, Washington, DC 

In a liquid crystal notch filter configured to pass light at all 
wavelengths except a relatively narrow wavelength band which de- 
fines the filter's notch, the improvement is described comprising 
means for causing the notch to vary to at least a limited extent with 
the intensity of light at its light incident surface, independent of the 
temperature at that surface. In a method of filtering light by means 
of a liquid crystal notch filter configured to pass light at all wave- 
lengths except a relatively narrow wavelength band which defines 
the filter's notch, the improvement is described comprising the step 
of causing the notch to vary to at least a limited extent with the 
intensity of light at its incident surface. 
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REFER ALSO TO CITATION(S) 32596 


45 EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 34541 


(AD-A—186551/8/XAB) Are nuclear and nonnu- 
clear war related. Final report, August 1986-August 1987. 
Tritten, J.J. (Naval Postgraduate School, Monterey, CA 


(USA)). Aug 1987. 20p. (NPS—56-87-009). NTIS, PC A03/ 
MF AO1. 


This report analyzes relationship of nuclear and non-nuclear 
warfare during the actual conduct of a war in either the conven- 
tional or nuclear stage and the relationship relative to deterrence 
and strategy. 


4501 Chemical 


34785 (AD-A—186527/8/XAB) Minor-scale microwave 
transmission 


mechanisms. 
1986. McDaniel, D.R. (SRI International, Menlo Park, CA 
(USA)). 30 Sep 1986. 5ip. NTIS, PC A04/MF A011. 

An experiment was planned but not executed for a DNA 
high-explosive test that would resolve problems encountered in the 
application of conventional turbulence theory to dust effects. This 
experiment would have involved X-band rf transmissions through 
the turbulent pedestal, by measuring angle-of-arrival and changes in 
signal amplitude and phase caused by dust loading. These data 
would have been used to establish the spatial and temporal param- 
eters of the dust-induced variations. Because of the difference be- 
tween observed turbulence and that predicted by the Kolmogorov 
turbulence theory, plus the excessive dust-pedestal rise rates com- 
pared with the code predictions, a study of intrinsic mechanisms for 
toroidal instabilities was carried out. The study focused primarily 
on vortex formation, trajectories, and circumferential instabilities, 
which are set forth as the principal mechanism for formation of the 
ring-wave-cell structure observed during DIRECT COURSE. 


34786 (@P-MS—88-15) weer and other uncon- 
trolled chemical reactions at non-reactor nuclear facilities of 
the Savannah River Plant. Durant, W.S.; Gray, L.W.; Wal- 
lace, R.M.; Yau, W.W.F. (Savannah River Lab., Aiken, 
(USA)). 1988. Contract AC09-76SR00001. 15p. (CONF. 
880680—1). NTIS, PC A03/MF A01; GPO Dep. Order 
Number DE88006112/JAW. 

From Prevention of significant nuclear events conference; 
Northglenn, CO, USA (6 Jun 1988). 

This paper describes five energetic reactions (explosions) 
that have occurred at the Savannah River Plant non-reactor nucle- 
ar facilities. 1 fig. 


34787 (LA-UR—88-963) Freely expanding 

products: of rate processes. Greiner, N.R. 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 27p. (CONF-880693—1). NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88007827/JAW. 

From 19. international ICT conference on combustion and 
detonation; Karlsruhe, F.R. Germany (29 Jun 1988). 

Usirg the Los Alamos reactive hydrodynamics code KIVA, 
calculations have been made to simulate the free expansion of cylin- 
ders of detonation products into a high vacuum. The emphasis of 
this paper is on the scaling of rate processes with cylinder size and 
initial conditions as a function of position in the expanding mass. 
The processes considered include diffusion, unimolecular decompo- 
The calculations also give time-dependent velocity fields; schlieren 
images; and profiles of density, pressure, and temperature. Many 
features of the calculations can be compared with experimental ob- 


it absorption 
files of molecular species. Some unexpected insights, such as the 
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effect of the equation of state on the shape of the expanding plume 
and the effect of position on the rate of quenching, are discussed. 
These calculations are being used to interpret the available experi- 
mental data and to design future experiments. 6 refs., 13 figs. 


34788 (LA-UR—88-1265) Analyses of sweep-up, ejecta, 
and fallback material from the 4250 metric ton high 
test "MISTY PICTURE’. Wohletz, K.H.; Raymond, R. Jr.; 
Rawson, G.; Mazzola, T. (Los Alamos National Lab., NM 
(USA); R and D Associates, Marina del Rey, CA (USA)). 
1988. Contract W-7405-ENG-36. 38p. (CONF-8804108—1). 
ear PC A03/MF AOl. Order Number DE88009127/ 
From 12. symposium on smoke/obscurants; Laurel, MD, 
USA (19 ago 
PICTURE surface burst was detonated at the 
White Sands Missle range in May of 1987. The Los Alamos Nation- 
al Laboratory dust characterization program was expanded to help 
correlate and interrelate aspects of the overall MISTY PICTURE 
dust and ejecta characterization program. Pre-shot sampling of the 
test bed included composite samples from 15 to 75 m distance from 
Surface Ground Zero (SGZ) representing depths down to 2.5 m, 
interval samples from 15 to 25 m from SGZ representing depths 
down to 3m, and samples of surface material (top 0.5 cm) out to 
distances of 190 m from SGZ. Sweep-up samples were collected in 
GREG/SNOB gages located within the DPR. All samples were 
dry-sieved between 8.0 mm and 0.045 mm (16 size fractures); select- 
ed samples were analyzed for fines by a contrifugal settling tech- 
nique. The size distributions were analyzed using spectral decompo- 
sition based upon a sequential fragmentation model. Results suggest 
that the same particle size subpopulations are present in the ejecta, 
fallout, and sweep-up samples as are present in the pre-shot test 
bed. The particle size distribution in post-shot environments appar- 
ently can be modelled taking into account heterogeneities in the 
pre-shot test bed and dominant wind direction during and following 
the shot. 13 refs., 12 figs., 2 tabs. 


34789 (ORNL/TM—10437) Evaluation of warning and 
a action implementation times for chemical weapons 
ee J.H. (Oak Ridge National Lab., TN 
(USA)). Apr 1988. Contract AC05-840R21400. 24p. NTIS, 
PC A0O3, A01. Order Number DE88009001/JAW. 

This is a preliminary evaluation of warning systems and pro- 
tective action options for off-site emergency planning for chemical 
weapons accidents. The analysis concentrates on the timing of 
warning and protective action implementation which is defined as 
the length of time it will take to protect off-site populations given 
different warning systems and protective action configurations. The 
evaluation concludes: (1) A specialized warning system using tone 
alert radios, automatic telephone dialing systems, sirens, or some 
combination thereof is desirable within 10 km of the fixed sites. (2) 
A rapid means of respiratory protection and expedient protective 
sheltering are the protective actions that could be most rapidly im- 
plemented within 10 km of a fixed-site release point. (3) Populations 
at distances greater than 10 km should have time to evacuate with- 
out the installation of specialized warning systems except in institu- 
tional facilities such as schools and nursing homes. (4) The detec- 
tion and warning decision times are critical elements in determining 
the feasibility of population protection. A 5-to-15-minute organiza- 
tional response is needed to provide warning to potentially threat- 
ened populations. Even an expedient organizational response, how- 
ever, will not provide 100% assurance that everyone will have time 
to learn of the accident and take action. 9 refs., 4 tabs. 


34790 (UCRL—21042) Explosives program development 
study: Phase 3, Final Hill, M.E. (BDM Corp., Mon- 
terey, CA (USA)). 31 Jan 1988. Contract W-7405-ENG-48. 
64p. (BDM/MTY-TR—0030-87). NTIS, PC A04/MF 
A 1; 1. Order Number DE88009067/JAW. 

Under the sponsorship of Lawrence Livermore National 
Laboratory (LLNL) and the Defense Advanced Research Agency 
aie The BDM Corporation has been conducting a survey 
and assessment of the status of research and development in high 
energy santetthns, particulary explosives. The objectives of the 
DARPA Explosives Program Development Study is to provide 
LLNL and DARPA with: (1) An assessment of the current re- 
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search and development in high energy materials and an identifica- 
tion of needs for further work; (2) A set of recommendations to ad- 
dress those needs with DARPA (3) A program plan to implement 
these recommendations. The study consisted of review of papers 
from the principal high energy materials research and development 
conferences of 1985 - 1987; personal and telephone interviews with 
experts in the field in military services and DOE laboratories; 
review of papers of the ONR detonation symposia; principal techni- 
cal journals; government reports; and a questionnaire survey of the 
explosives community for their ranking of research topics in materi- 
als. Four principal categories of operational issues and requirements 
were surveyed: energetic materials; performance; sensitivity/vulner- 
ability; and manufacture and cost factors. These four categories are 
fully covered. 24 refs. 


34791 (UCRL—53856) New diagnostics for the charac- 
terization of slapper detonators. Von Holle, W.G.; Lee, 
R.E.; Chau, H. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1988. Contract W-7405-ENG-48. 1 NTIS, 
PC A03/MF AO1. Order Number DE88008965/JA 

A series of experiments has been conducted to characterize 
the condition of small slappers (flyers), used in detonators, at the 
time they impact. Flyer shape was determined by a new technique 
employing electronic streak-camera results in two orthogonal direc- 
tions and a computer program to reconstruct a three-dimensional 
view of the flyer. Flyer thickness was inferred from Fabry-Perot 
interferometer measurements of the velocity history of a flyer/wit- 
ness-block interface. Finally, recovery of flyers launched into air in- 
dicates that they remain intact throughout their flight. 5 refs., 10 
figs. 


34792 (UCRL—97787) Shock initiation studies on hetero- 
geneous Simpson, R.L.; Helm, F.H.; Crawford, 
P.C; Kury, J.W. (Lawrence Livermore National Lab., CA 
(USA)). 29 Mar 1988. rae, W-7405-ENG-48._ llp. 
(CONF-880693—2). NTIS, PC A03/MF A0l;1. Order 
Number DE88008681/JAW. 

From 19. international ICT conference on combustion and 
; Karlsruhe, F.R. Germany re Jun 1988). 
A set of laboratory experiments and a modeling analysis to 
determine and characterize the shock initiation behavior of high ex- 
plosives are described. The experimental techniques include modi- 
fied wedge tests, in situ manganin pressure gauge measurements, 
and multichannel visible radiometry on explosive samples shock 
loaded with an electric gun. A description of the experimental 
methodologies and limitations is made examining the effect of parti- 
cle size in the shock initiation of HMX/water mixtures. The theo- 
retical analysis is based on reactive flow hydrodynamic calculations 
using a three term ignition and growth model. 14 refs., 10 figs. 
34793 3-nitro-1,2,4- a less sensitive explo- 
sive. Lee, K.Y.; Coburn, M.D. (to t. of Energy, Wash- 
ington, DC). US Patent 4,733,610. 29 1988. Filed date 
30 Jan 1987. vp. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 


This patent describes a method for providing explosive 
chemical energy to an object. The method comprises the step of 
detonating the composition of matter which comprises 3-nitro-1,2,4- 
triazol-5-one. 


4502 Nuclear 
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34794 (LA-UR—88-1326) SDI: Myth or reality?. Cana- 
van, G.H. (Los Alamos National Lab., NM (USA)). 1988. 
Contract W-7405-ENG-36.  15p. (CONF-8804105—1). 
on PC A03/MF AOl. Order Number DE88009121/ 


From 4. national space symposium; Colorado Springs, CO, 
USA (12 Apr 1988). 

ES RR Sa ES 
defenses, the technologies currently under consideration, their main 
unknowns, and their likely performance relative to evolving 
threats. 28 refs. 
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34795 (NVO—209-Rev.8) Announced United States nu- 
clear tests, July 1945 through December 1987. (USDOE 
feaete Operations Office, Las Vegas. Office of External 
Affairs). Apr 1988. 77p. NTIS, PC AO5/MF AO1. Order 
Number DE88009027/JAW. 

This document lists chronologically and alphabetically by 
event name all nuclear tests conducted and announced by the 
United States from July 1945 through December 1987, with the ex- 
ception of the GMX experiments. The 24 GMX experiments, con- 
ducted at the Nevada Test Site (NTS) between December 1954 and 
February 1956, were {open—quotes}equation-of- 
state{close<—quotes} physics studies that used small chemical explo- 
sives and small quantities of plutonium. Several tests conducted 
during Operation Dominic involved missile launches from Johnston 
Atoll. Several of these missle launches were aborted, resulting in 
the destruction of the missile and nuclear device either on the pad 
or in the air. Data on United States tests were obtained from and 
verified by the Department of Energy's three weapons laborato- 
ries--Los Alamos National Laboratory, Los Alamos, New Mexico; 
Lawrence Livermore National Laboratory, Livermore, California; 
and Sandia National Laboratories, Albuquerque, New Mexico. Ad- 
ditionally, data were obtained from public announcements issued by 
the Atomic Energy Commission and its successors, the Energy Re- 
search and Development Administation and the Department of 
Energy, respectively. 


34796 (ORNL/TM—10631) The Oak Ridge National 
aa Strategic Defense Initiative shield 


Gabriel, T.A.; Barnes, J.M.; Bishop, B.L.; 
Drischler, J.D.; Johnson, J.O.; Lillie, RA; Santoro, R.T.; 
Smith, M.S. (Oak Ridge National Lab., TN (USA)). Apr 
1988. Contract ‘AC05-840R21400. 127p. NTIS, PC A07/ 
MF A01;1. Order Number DE88008946/JAW. 

Scoping studies have been completed to estimate the radi- 
ation induced damage in silicon-based electronic components car- 
ried on a satellite. The analyses were completed for natural (Van 
Allen belt protons and electrons, solar flares, and galactic cosmic 
rays) and man-made (nuclear and directed neutral particle beam 
weapons) radiation expected to be encountered by an SDI satellite 
or weapon platform. The Van Allen belt protons, depending on al- 
titude and orbital inclination, were found to be the most stressing 
natural radiation threat. Nuclear weapon radiation, depending upon 
the weapon yield and distance of the detonation from the satellite, 
and neutral particle beam radiation were found to terminally de- 
stroy electronic components. Calculations were also made to esti- 
mate the amount of local shielding required to extend mission per- 
formance. These shields were optimized for minimum weight for 
specified damage thresholds. All of the calculations were carried 
out assuming the presence of a thin primary shield tailored specifi- 
cally for survivability against an incident low mass kinetic energy 
weapon projectile and which affords minimal protection against en- 
ergetic radiation. 39 refs., 43 figs., 41 tabs. 


— ee Numerical model of the 

late (ascending) stage of a nuclear fireball. Galbally, I.E; 
Manins, P.C.; Ripari, L.; Bateup, R. (Commonwealth Scien- 
tific and Industrial Research Organization, le (Aus- 
tralia). Div. of Atmospheric Research). 1987. 96p. (TP—16). 
NTIS, PC E05/MF E0S. 

A numerical model of the late ascending stage of a nuclear 
fireball is presented. The model is based on five equations covering 
the conservation of mass including entrainment, buoyancy, radiative 
loss, the energy balance of the fireball, and the velocity-distance re- 
lationship. The ideal gas law is used to relate pressure, volume, and 
temperature and Eriksson’s (1971) free-energy-minimization scheme 
is used to calculate the molecular composition and enthalpy of the 
fireball air. The model simulations of the time-dependent behavior 
of selected parameters and the final rise heights compare favorably 
with available data from mid-latitude explosions. A simplification of 
the model, suitable only for physical calculations, is discussed in an 
appendix. 
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34798 (UCRL—53850) An optimal amg algorithm 
for allocating M beams to N targets. Corynen, G.C. (Law- 
rence Livermore National Lab., CA (USA)). Jan 1988. Con- 
tract W-7405-ENG-48. 62p. NTIS, PC A04/MF AO0O}1;1. 
Order Number DE88009032/JAW. 

We present an €-optimal algorithm for efficiently allocating 
the energy of M beams to N targets. Although the algorithm can 
be extended to an arbitary number of platforms, we concentrate on 
a single platform whose M beams fire their total energy simulta- 
neously, and only once. Using target leakage risk as a decision cri- 
terion, the algorithm finds an allocation of the M beams to the N 
targets which minimizes that criterion. The optimization consists of 
a continuous part and a discrete part. The continuous part is done 
using standard nonlinear optimization methods using relaxing con- 
straints. The discrete part, which accounts for all the problem con- 
straints, uses a “greedy” approach in order to circumvent the com- 
binatorial calculations required by a complete and formal approach. 
Only the algorithm development work is presented here, and we 
have included a detailed example to demonstrate each step in the 
algorithm. Computer implemenation and tests will be reported in a 
follow-up document. To retain an open distribution, no reference to 
specific weapons concepts is made, and some mathematical relation- 
ships are omitted. 14 refs., 10 figs., 3 tabs. 


34799 (UCRL—98438) Computer simulation of nuclear 
weapons effects. Margolin, L.G.; Burton, D.E.; Crowley, 
W.P.; Trent, B.C. (Lawrence Livermore National Lab., CA 
(USA)). 25 Mar 1988. Contract W-7405-ENG-48. l1Ip. 
(CONF-880577—4). NTIS, PC A03/MF AOl1;1. Order 
Number DE88008680/JAW. 

From Military computing conference; Anaheim, CA, USA 
(3 May 1988). 

Computer simulation programs have allowed us to model 
and understand the results of nuclear explosives tests underground 
and in the atmosphere. Most current research on modeling weapons 
effects has concentrated in two areas; better numerical hydrody- 
namic techniques and better models of inelastic material behavior. 
New methods such as continuous rezone algorithms and free La- 
grange algorithms make it possible to simulate highly distorting 
flows accurately and without mesh tangling associated with the tra- 
ditional Lagrangian methods. The constitutive models now incorpo- 
rate physical models of porous flow and fracture, replacing the 
more ad hoc and simple models associated with plasticity. In this 
paper we will briefly describe some of these new methods and illus- 
trate them with calculations from three state-of-the-art computer 
programs - SHALE, TENSOR and FLAG. The calculations in- 
clude simulation of underground nuclear explosions, cratering from 
an atmospheric explosion, and ballistic impact. 18 refs., 8 figs. 


34800 (UCRL—98589) Perspective on the local fallout 
model used in the SCOPE/ENUWAR study. Harvey, T.F. 
(Lawrence Livermore National Lab., CA (USA)). Mar 
1988. Contract W-7405-ENG-48. 32p. (CONF-880367—4, 
CONF-880367—). NTIS, PC A03/MF AO0l;1. Order 
Number DE88009825/JAW. 

From SCOPE-ENUWAR workshop on the environmental 
consequences of nuclear war; Moscow, USSR (20 Mar 1988). 

The graphical local fallout model used in the SCOPE/ 
ENUWAR study, and its progenitor, KDFOC2, are compared to 
several fallout models. These include the numerical models SEER3, 
WSEG10, and DELFIC, as well as the analytical fallout model 
found in Glasstone and Dolan’s "The Effects of Nuclear Weapons - 
1977”. DELFIC is considered by many to be the standard that 
other fallout models should be calibrated against. Visual, graphical, 
and tabular comparisons of the results of various models are made 
for a hypothetical 1-Mt, fission, nuclear explosion. Some results are 
compared down to 0.1 Gy/hr. We find that KDFOC2 and the 
scope model patterns compare extremely well with DELFIC pat- 
terns below 30 Gy/hr. However, WSEG10 and SEER3 compare 
less well. The Glasstone and Dolan model is in even poorer agree- 
ment, in that it substantially overpredicts both the downwind dis- 
tances and area coverages for all dose-rate isopleths when com- 
pared to DELFIC. At low yields, KDFOC2, SEER3 and DELFIC 
predictions have been compared to Nevada Test Site measure- 
ments. When these results are reviewed, KDFCO2 is shown to be 
the superior model, with DELFIC second, and SEER3 a distant 
third. 13 refs., 7figs., 3 tabs. 
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34801 Civil defense should be mandatory. Kearney, C.H. 
(Oak Ridge National Lab. (US)). pp 112-116 of Nuclear 
war: Opposing viewpoints. Szumski, B. St. Paul, MN; 
Greenhaven Press (1985). 

In this paper, the author exposes myths about the effects of 
nuclear weapons so that the U.S. can begin the necessary task of a 
mandatory civil defense program. An all-out nuclear war between 
Russia and the United States would be the worst catastrophe in his- 
tory, a tragedy so huge it is difficult to comprehend. Even so, it 
would be far from the end of human life on earth. The dangers 
from nuclear weapons have been distorted and exaggerated for 
varied reasons. These exaggerations have become demoralizing 
myths, believed by millions of Americans. The author has found 
that many people see no sense in talking about details of survival 
skills. Only after they have begun to question the truth of these 
myths do they become interested, under normal peacetime condi- 
tions, in acquiring nuclear war survival skills. The author examines 
the most harmful of the myths about nuclear war dangers, along 
with some of the grim facts. 


4503 Explosion Detection 


34802 (SAND—87-3138) Deismic event detection over 

bandwidths and the definition of the DSVS [De- 
ployable Seismic Verification System] receiver. Claassen, J.P. 
(Sandia National Labs., Albuquerque, NM (USA)). Dec 
1987. Contract AC04-76DP00789. 54p. NTIS, PC A04/MF 
A01;3. Order Number DE88008975/JAW. 

Prior to 1985 seismic stations installed on a long term basis 
to evaluate underground nuclear test ban monitoring concepts had 
been limited to observations beneath 16 Hz. In early winter of 1985 
the installation of a simple three component station having a seis- 
mometer handwidth extending between 3 and 53 Hz has afforded a 
unique opportunity to evaluate the characteristics and utility of seis- 
mic observations over an extended bandwidth for an extended 
period. The station is located in the center of the NORESS array in 
southeastern Norway. Subsequent studies of observations from this 
high frequency (hf) station had revealed the characteristics and po- 
tential of extended bandwidths to the seismic monitoring problem. 
The work reported here empirically and theoretically demonstrates 
how the receiver bandwidth, configuration, and response affect the 
performance of a simple monitoring station. The results are directly 
applicable to specifying the receiver characteristics for the De- 
ployable Seismic Verification System (DSVS) and to demonstrating 
the detection performance capability of simple DSVS stations. 9 
refs., 33 figs., 2 tabs. 
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34803 (INIS-mf—11188) On the methods and some re- 
sults of the study of atmospheric moisture transport over 
aquatic regions using tritium. Kikichev, H.G. (Bylgarska 
Akademiya na Naukite, Sofia). Oct 1984. 2p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88702367/JAW. 

A method for tritium analysis is discussed based on moistute 
adsorption through synthetic molecular sieves and forced circula- 
tion of air or adsorber exposition in the open air. It is found that for 
volumetric circulation flows of 20 to 500 1/min the isotopic frac- 
tioning of tritium can be neglected. Optimal feeding flows are pro- 
posed for different air humidities. Sampling time is 1 to 4 hours for 
forsed feeding, or 6 hours (in summer conditions) for adsorber ex- 
position. Results from the analysis of tritium over the North-West- 
ern Black Sea and Northern Caspian Sea illustrate the capabilities 
of the method to study the transformations of the moisture-carrying 
air flows and for determination of the local component in the at- 
mospheric moisture. 








(INIS-mf—11189) IAEA programme on the acqui- 
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ussian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE88702368/JAW. 

The IABA, in collaboration with the World Meteorogical 
Organization, has been working since 1961 on a long-term project 
for acquistion, processing and publication of data for the isotopic 
composition (T,D, 180) of the fallout on a global scale. At present, 


station network for more than 20 years, allows the following con- 
clusions: (i)The global trends of forming the isotope composition of 
atmospheric fallout, which are one of the maior links of the hydro- 
geological cycle, are clarified; (ii/These regularities enabled the use 
of hydrogen and oxygen isotopes in scientific research and the 
practice; (iii)Extensive studies of the resourses of surface and 
ground water and of their genesis and dynamics have been carried 
out, using the fallout isotopic composition as an input function; 
(iv)The effectiveness of further efforts in isotope composition data 
acquisition is limited by the lack of analyses using models of the 
global atmospheric circulation; (v)Further regular observations of 
the variations in fallout isotope composition are needed for some 
large regions of Eurasia, Africa and the polar region. 


34805 CNIS-mf—11191) Detection of tritium of technical 
genesis in the atmospheric ee. Frelikh, K.; eee 
Kh.; Nestler, R.; Herbert, D 


(Bylgarska Akademiya 
Naukite, Sofia). Oct 1984. Ip. (In Russian). NTIS Us s Sales 
Only), PC A02/MF AOl. Order Number DE88702370/ 
JAW. 


Tritium in atmospheric moisture was continuosly measured 
in 1982-1983, in a study of the moisture transport over Central and 
Eastern Europe using natural isotopes of hydrogen and oxygen. 
Higher tritium content was frequently observed, and this was ex- 
plained by the presence of remote and local sources. In order to 
determine the influence of local sources, tritium distribution in the 
vicinity of neutron generators was also measured. The specific ac- 
tivity of the tritium in the ground layer of atmospheric moisture, in 
the absence of local sources, is about 10 Bk/kg. The activity of the 
abundant tritium along the ‘tritium plume’ was of the same order of 
magnitude, and was decreasing to 1 Bq/kg at 1 km. Reasonable 
agreement between measured and theoretically calculated values 
was obtained by appropriate chice of diffusion parameters depend- 
ing on the meteorological conditions. The results show that mois- 
ture ansport studies using tritium must take into account the tritium 
of technical genesis; disturbancies by local sources can be eliminat- 
ed by appropriate choice of the location of sampling. 


5001 Basic Studies 


34806 (CRIE-T—86073) Development of an atmospheric 
diffusion evaluation method incorporating topographical ef- 
fects (Parti). Literature review of diffusion 
models terrain effects. Ichikawa, Yoichi; Ni- 
Industry, "Tokyo Gapan)), Aug 1987, 45p. (In. Japancee). 

lustry, Tokyo (Japan)). Aug an apanese 
NTIS (US Sales Only), PC A03. Number 
DE88753104/JAW. 

Atmospheric diffusion models incorporating terrain effects 
were reviewed from many literatures. Gaussian trajectory plume 
models in which plume trajectories were assumed to progress lin- 
early were widely used for flat areas. Many diffusion models incor- 
porating terrain effects were proposed but could not be used practi- 
cally. The plume model which had the physical basis was thought 
practical to predict plume trajectories and plume trajectories were 
in general predicted from the potential flow theory. It is necessary 
hereafter to examine the accuracy of the model prediction through 
field and wind tunnel experiments. The Lagrangian statistical tra- 
jectory models based on Markov chain relation etc. was effective to 
express the turbulent but it was difficult to treat topographical con- 
ditions appropriately with existing models. It is therefore necessary 
to develop newly so-called turbulent diffusion models, in which at- 
mospheric turbulence can be incorporated. (13 figs, 7 tabs, 64 refs) 
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34807 (CRIE-T—86092) Remote sensing of temperature 
profiles. Performance test of PASS. Akai, Yukio; Nishino- 
miya, Sho. (Central Research Inst. of Electric Power Indus- 
try, Tokyo Gepan)). Aug 1987. 39p. (In Japanese). NTIS 
ll Sales Only), PC A03. Order Number PDER88753108/ 


ann order for the rationalization of meteorological observation 
and cost reduction for the environmental assessment and in connec- 
tion with the introduction of RASS, wherein the radars for the 
sonic and the radio waves were combined, its principle and the 
result of measurement are described. Measurement of the atmos- 
pheric temperature by RASS was similar to that by the convention- 
al tower method on the low-layer radio zonde; the height of the 
inversion layer and occurence found in the SODAR echo pattern 
quite well coincided. Altitude of observation changed mainly by 
the wind velocity; observation was possible, 100% for the altitude 
up to 150 m at wind velocity below 14 m/s, and 80% for the alti- 
tude up to 300 m at wind velocity below 6m/s. It was found that, 
at low wind velocity where an atmospheric diffusion is problemat- 
ic, observation was possible up to 500 m altitude, by which an ap- 
plication for the continuous observation of the inversion layer can 
be expected. (24 figs, 4 tabs) 


34808 (DOE/EV/10215—T2) US participation in the 
TOGA [Tropical Ocean and the Global Atmosphere] Pro- 
gram: A research strategy. (National Research Council, 
Washi DC (USA)). [1988]. Contract AlI0I- 
T9EV 10215. 31p. NTIS, PC A03/MF A01;1. Order Number 
DE88010986/JAW. 

The past 20 years have been some major advances in under- 
standing the time-dependent behavior of the coupled atmosphere- 
ocean climate system. This document describes a new international 
program devoted to extending this knowledge and modeling capa- 
bility and applying them to the problem of monthly and seasonal 
climate prediction. The program is known by the acronym TOGA, 
which stands for the (Interannual Variability of the) Tropical 
Ocean and the Global Atmosphere. The objectives of the TOGA 
program are: to determine to what extent the time-dependent be- 
havior of the tropical oceans and related planetary scale circulation 
patterns are predictable on time scales ranging from weeks to a few 
years and to understand the mechanisms that give rise to this pre- 
dictability; and to explore the potential of coupled atmosphere- 
oecan system models for predicting climatic variability on these 
time scales and, within the context of that predictive capability, to 
develop an observing and data management system to support oper- 
ational climate prediction. 


34809 (GKSS—87/E/44) Parameterization of phase 
change of water in a mesoscale model. Levkov, L.; Eppel, 
D.; Grassl, H. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.); GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.). Inst. fuer Physik). 1987. 44p. 
NTIS (US Sales Only), PC A03/MF AOl1. Order Number 
DE88753217/JAW. 

A parameterization scheme of phase change of water is sug- 
gested to be used in the 3-D numerical nonhydrostatic model 
GESIMA. The microphysical formulation follows the so-called 
bulk technique. With this procedure the net production rates in the 
balance equations for water and potential temperature are given 
both for liquid and ice-phase. Convectively stable as well as con- 
vectively unstable mesoscale systems are considered. With 2 figs.. 


34810 (GKSS—87/E/52) HEXOS-experiment: Measure- 
ments of mean profiles at the shore. Mengelkamp, H.T.; 

Apel, U.; Lohse, H.; Siewers, H. (GKSS-Forschungszen- 

trum Geesthacht G.m.b. H., Geesthacht-Tesperhude (Ger- 
many, F-.R.); GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Physik). 1987. 62p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE88753521/JAW. 

As part of the international experiment HEXOS (Humidity 
Exchange over the Sea) mean vertical profiles of wind speed, tem- 
perature and humidity were measured at the North Sea coast near 
Noordwijk in the Netherlands. A 15 m tower was installed for near 
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surface measurements, a radiosonde and a multi-tethersonde system 
were used for measurements in the planetary boundary layer. This 
report describes the site of the profile measurements, the instru- 
ments used and also presents the data. 


34811 (KFK-PEF—14) 3. PEF status colloquium, Karls- 
ruhe, March 10-12, 1987. reviews of the project 
management. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Projekt weenie Forschungszen- 

trum fuer Massnahmen zur L ). Apr 1987. 99p. (In 
nen (CONF-8703151—Exc.). NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE88752458/JAW. 

From 3. PEF status colloquium of Kernforschungszentrum 
Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar 1987). 

This report compiles seven separately indexed 5 summarizing 
reviews of the program management in the final session of the 3rd 
status colloquium. The full papers, to which the saan refer 
are published in KFK-PEF--12. 


34812 (UCID-—21360) Wind flow study: July 1987 and 
November-December 1987. Chapman, K.R.; Gouveia, F.J. 
(Lawrence Livermore National Lab., CA (USA)). Jan 1988. 
Contract W-7405-ENG-48. 106p. NTIS, PC A06/MF AOl1. 
Order Number DE88008969/JAW. 

For a ten-day period in July 1987, two meteorological 
towers were used to evaluate wind flow and surface roughness in a 
grassy field west of Building 111 at LLNL. We recorded 512-s 
averages of wind speed and wind direction at one level and temper- 
ature at two levels to document local wind flow and thermal stabil- 
ity. These data show the wind direction during this data-collection 
period to be mostly from the southwest quadrant. Six anemometers 
were spaced logarithmically along a 2.5-m mast to measure vertical 
wind speed profiles. The average surface roughness calculated from 
these profiles under near-neutral atmospheric stability was 15.6 cm. 
For a five-week period in November and December 1987, we took 
additional wind speed measurements in the same field to further 
document wind flow. Wind direction and temperature data were 
collected at a 40-m tower near the northeast corner of the Labora- 
tory. Additional profile and turbulence parameters were calculated 
with this data set: alpha, drag coefficient, and turbulent intensity. 
Variations and averages were analyzed, and averages for ili 
and wind direction categories are presented. 6 refs., 79 figs., 6 tabs. 


34813 (UCRL—98006) An interagency working group on 
lightning threat warning. Hasbrouck, R.T. (Lawrence Liver- 
more National Lab., CA (USA)). Jan 1988. Contract W- 
7405-ENG-48. 5p. (CONF-880493—2). NTIS, PC A02/MF 
A01;1. Order Number DE88009828/JAW. 

From International conference on lightning and static elec- 
tricity; Oklahoma City, OK, USA Os. oa nc 

In a lightning environment, i to experience a 
thunderstorm without sustaining serious erareny or economic loss. 
Properly implemented and maintained protection techniques go a 
long way toward minimizing or eliminating losses. However, activi- 
ties that cannot be pracitcally protected must be temporarily cur- 
tailed during a lightning hazard period. Thus, some method for 
sensing the onset and departure of the hazard is required. Untimely 
curtailment or resumption of activities can place personnel and 
equipment in jeopardy, or result in excessive, and expensive, down- 
time. False alarms are equally undesirable. Presently, this need for a 
lightning warning system can be partially met through the use of a 
cloud-to-ground lightning detection and tracking system. Several 
manufacturers are installing these systems and the Federal govern- 
ment is seeking to coordinate them into a nationwide network. 
However, these systems do not provide lightning threat (pre-first- 
strike) warning. Techniques and equipment for producting such 
warnings exist, but until recently there has been no unified effort to 
consolidate the knowledge, standardize the requirements, and iden- 
tify the problems of the various users. This paper will briefly de- 
scribe the formation of an interagency working group which in- 
tends to specifically address such issues. 4 refs. 


nocturnal temperature inversion in 
during DISKUS. Mueller, H.; Whiteman, 
C.D. (Fraunhofer Institut fuer Atmosphaerische Umwelt- 
forschung, Garmisch-Partenkirchen, FRG). Journal of Ap- 
plied Siatestiegs 27: No. 2, 188-194(Feb 1988). 
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The nocturnal potential temperature inversion in 
Switzerland's Dischma Valley on 11 August 1980 was destroyed 
during a 4 1/2-h period following sunrise. The temperature inver- 
sion breakup was accomplished primarily by descent of the inver- 
sion top rather than upward growth of a convective boundary layer 
from the valley floor. The thermodynamic model of Whiteman and 
McKee, as extended with Steinacker’s concept of valley area-height 
relationships, simulated inversion breakup well when sensible heat 
flux was assumed to be about 6% of the extraterrestrial solar flux. 
Observations in the valley support this value of sensible heat flux, 
which is lower than values observed in the drier Colorado valleys 
where the model was initially tested. 


5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 32099, 32103, 32109, 32120, 32126, 32224, 

32461, 32658, 33491, 33734, 34442, 34473, 34481, 34483, 34617, 34619, 34620, 

34869, 34870, 34871, 34892, 34893, 34898, 34899, 34900, _— 34902, 34903, 
34904, 34905, 34906, 34907, 34994, 35002, 35003, 35008, 3. 


34815 (BNL—40910) Environmental Dvision 
annual report, 1987. Newman, L. (Brookhaven National 
Lab., Upton, NY (USA)). Jan 1988. Contract AC02- 
76CHO00016. 162p. NTIS, PC A08/MF AO0l;1. Order 
Number DE88009811/JAW. 

The research activities making up the programs in the Envi- 
ronmental Chemistry Division of the Department of Applied Sci- 
ence are presented. Some of the more significant accomplishments 
during 1987 are described, and plans for 1988 are discussed briefly. 
Publications for the period are listed and abstracts are provided. 
Research objectives and principal investigators are given for each 
of the active programs. A list of personnel and collaborators during 
the past year is presented. The support distribution for FY 1988 is 
approximately 90% from the Department of Energy (70% Office of 
Health and Environmental Research), and 10% other agencies 
(principally from the Electric Power Research Institute). 34 refs. 


34816 (BULBW—1, pp 70-88) Phenomenology of forma- 
tion and destruction of ozone in the lawer troposphere. 


Winkler, P. (Deutscher Wetterdienst, Hamburg, Germany, 
F.R. Meteorologisches Observatorium). 1987. German). 


NTIS (US Sales Only), PC A06/MF A01. Order Number 
DE88752227/JAW. (CONF-8611224—). 

From Forum on impact of radioactive materials on the at- 
mospheric pollutant inventory and on the radioactivity uptake by 
plants; S. F.R. Germany (7 Nov 1986). 

The atmospheric ozone has its main source in the strato- 
sphere, where it is mainly produced in tropical latitudes. About 
90% of the total ozone is found in the stratosphere and only about 
10% in the troposphere. The lower stratosphere is particularly rich 
in ozone in late winter and the ozone flows from the tropics to the 
poles by general circulation at this season. Apart from the reactions 


’ with trace gases such as NO, ozone is mainly destroyed at the 


earth's surface. This leads to typical daily ozone curves, in connec- 
tion with meteorological processes near the ground. The occur- 
rence of the different daily processes is explained. During the night, 
if the air strata stabilize and an inversion is formed near the ground, 
the ozone decreases very rapidly under the inversion and a strong 
vertical gradient of ozone concentration is formed. With sunrise, ir- 
radiation starts and there is turbulent mixing so that fresh ozone is 
supplied from above. 


34817 (CONF-880385—1) Regional studies 

using national data bases and GIS [geographic 

system]. Olson, R.J.; McCord, R.A.; Dearstone, K.C.; Tim- 

mins, S.P. (Oak Ridge National Lab., TN (USA); Analysas 
., Oak Ridge, TN (USA)). 1988. Contract AC05- 

840R21400. 18p. NTIS, PC A03/MF A01;1. Order Number 

DE88008368/JAW. 

From 8. ESRI annual user conference; Palm Springs, CA, 
USA (21 Mar 1988). 

The Environmental Sciences Division at Oak Ridge National 
Laboratory has conducted a variety of regional and national studies 
of potential environmental impacts related to energy development. 
These studies have included the assessment of acid deposition im- 
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pacts, assessment of global climate change, environmental impact 
and risk analysis, and landscape pattern analysis. We have compiled 
oe Gasscsloes’ aad ‘ADOMUST dota bone Six sapionel andes 
These data bases contain extensive national data regarding soils, 
land use, agriculture, forestry, aquatic resources, endangered spe- 
cies, natural areas, air quality, emissions, and climate. SAS is used 
for data management, analysis, and display. An in-house geographic 
information system (GIS) is also used for mapping. In 1986 we ac- 
quired the ARC/INFO system to enhance our GIS capabilities and 
to be compatible with other federal agencies. Our evaluation of 
lake chemistry data from the Environmental Protection Agency’s 
National Surface Water Survey demonstrates the use of GIS as a 
tool for regional studies. In addition, the interfacing of SAS data 
sets and ARC/INFO attribute files is discussed. 8 refs. 


(CONF-8806120—1) Development and application 
desorption-based 


C.V.; Higgins, C.E. (Oak Ridge National Lab., ‘aN SAD 
1988. Contract AC05-840R21400. 12p. NTIS, PC A03/MF 
A01;1. Order Number DE88009700/JAW. 
From International conference on indoor and ambient air 
i ee Cae 
A personal monitoring system for the determination of expo- 
sure to nicotine has been developed. The system consists of a sam- 
pling cartidge packed with 200 mg of Tenax GC/sup R/ and a 
small, constant flow, personal sampling pump. mtg eto 
cartridges are analyzed by triethylamine-assisted thermal a 
gas chromatography with nitrogen-selective detection. Collection 
cst dasivetioncaliichaates tap Goteeenbditgen tases ten tenasiiiant. 
The system has been applied in a variety of work sites, and in 36 
restaurants, where measured concentrations of nicotine ranged from 
0.5 to 37.2 pgm/sup {minus/3}. 25 refs., 2 figs., 4 tabs. 


34819 (DOE/APC—88/1) Acid Precipitation: A current 
awereness bulletin. Blackburn, P.S. (ed.). aaa 
Scientific and Technical Information, Oak Ridge, TN). Jan 
1988. 59p. NTIS, PC A04/MF A0O1;1; GPO i Order 
Number DE88007987/JAW. 

Acid Precipition (APC) announces on a monthly basis the 
current worldwide information on acid precipation and closely re- 
NCES SURO SY Sinn ane: ae 
port, environmental effects, modeling, and socioeconomic factors. 
This publication contains the abstracts of DOE reports, journal arti- 
cles, conference papers, patents, theses, and monographs added to 
the Energy Data Base (EDB) during the past month. Also included 


Energy Technology Data Exchange or goverment-to-government 
agreements. 


34820 (EMR—R196/3853R) Dioxin and furan emissions 
from energy-from-waste plants. Emerging technologies in 
bioenergy, 3. (Department of Energy, Mines and 

Ottawa, Ontario (Canada)). 19 Dec 1984. 25p. (CE—01125). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This report reviews the production, measurement and health 
effects of dioxin and furan emissions from energy-from-waste 
plants. Laboratory tests have shown that chronic exposure to very 
low dosages of these materials promotes cancer in rats and mice. 
Data on human exposure are available only as a result of industrial 
accidents. One known result of exposure is chloracne, a skin disor- 
der which has resulted in all cases of acute exposure. There are no 
reports of death, however, and there does not appear to be any 
convincing evidence that any incident of dioxin exposure has 
caused the humans involved to develop cancer or to adversely 
affect their ability to bear normal children. Over 40 refuse-burning 
plants in 9 countries have been tested and results show that recent- 
ly-built, well-run facilities have emissions of 1 to 2 mg per ton of 


refuse burned. Older plants have emissions with values over 20 mg 
per ton. In a test where poor operating conditions were deliberately 
established, dioxin levels over 120 mg per ton were detected. It was 
concluded that dioxin and furan emissions from a properly designed 
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and operated energy-from-waste plant are not a credible health rish 
as complete thermal destruction is achieved in about one second at 
temperatures above 800°C. If emissions comply with the Ontario 
provisional standards, there is no likelihood that dioxin or furan 
will cause a public health problem. 


34821 (GSF—25/87-Ed.2) Atlas of the monitoring sta- 
tions of Europe. (Gesellschaft fuer Strahlen- und Umwelt- 
forschung m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Proj Bayern zur Erforschung der Wirkung von 
Umweltechadstoffen (PBWU)). Sep 1987. 16p° (in 
German). NTIS (US Sales Only), PC A06/MF A01. Order 
Number DE88752642/JAW. 

Taking the particular role of air pollution in the context of 
the ‘new type’ forest decline into account air pollution monitory 
station included in this report are divided into forest monitoring 
stations and local/regional air pollution stations established in view 
of human health aspects. The information on monitoring stations 
covers sulphur dioxid, nitric oxides and ozone. Hydrocarbons are 
also included. The report encloses maps and lists of stations indicat- 
ing elevation, latitude and longitude. Additionally, information on 
the observation program and the measurement procedure are given. 
More detailed descriptions can be found in national technical re- 
ports or, as far as the FRG is concerned, in the relevant VDI 
Standard Methods. Further information, e.g. about the affiliation of 
the station to national or international monitoring networks, is 
given in a separate column ('Bemerkungen’). 


34822 (KFK—4223, pp 173-194) Concept and implemen- 
tation of an evaluation system for air measurements 
by a databank, Hansen, A.; Page, B.; Zacharias, U. (Ham- 
burg Univ., Germany, F.R. R. Fachbereich 18 - Informatik). 
Mar 1987. dn German). NTIS (US Sales Only), PC A12/ 
MF AOl. Order Number DE88752262/JAW. (CONF- 
8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Gomme (Sp 1986). 

Based on the architecture model for method bank systems, 
an integrated evaluation system is produced for air measurements. 
In this project, a databank component (SIR), a statistical system 
used as extendible method bank component (SAS) and a mask gen- 
erator used as dialogue component (IPF) are integrated in a user- 
friendly total system. Going beyond the short term orientated rou- 
tine evaluations in air measurement networks, this system is intend- 
ed to make long term statistical evaluation possible with the possi- 
bility of correlation with meteorological data and epidemiological 
data and a demanding graphical output. It is intended to show that, 
using subcomponents, a powerful and easily extensible system can 
be produced with a justifiable amount of effort. In collaboration 
with the Hamburg Environmental Authorities, extensive real data 
were processed and various evaluations were achieved in an exem- 


plary way. 


34823 (KFK—4257) Emissions of sulphur and nitrogen 
oxides resulting from the energetic utilization of fuels. The 
situation in Poland. Cofala, J.; he W. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Abt. 
fuer Angewandte Systemanalyse; Polska Akademia Nauk, 
Warsaw. Inst. Podstawowych Problemow Techniki). Oct 
1987. 53p. NTIS (US Sales Only), PC A04/MF A01. Order 
Number DE88752644/JAW. 
This paper contains an estimate of emissions of sulphur and 
oxides from anthropogenous sources in Poland for the 
year 1982. The spatial distribution of emitters has been taken into 
account. The following classes of emitters have been distinguished: 
industry (including construction), transport and households and 
others (including agriculture). In the ‘industry’ sector the so-called 
large fuel consumers category was analyzed separately (power 
plants, heating plants and large industrial enterprises), indicating 
also the emitter heights. In 1982 the total SO2 emissions were about 
3.6 x 10° tons, i.e. about 100 kg SO. per capita per year. NO/sub x/ 
emissions were considerably lower at 1.1 x 10° tons, i.e. about 30 kg 
NO/sub x/ per capita per year. It should be noted that emission 
volumes calculated are based only in part on statistical data. Some 
of the parameters used in calculations are mere estimates and not 
always representative of the whole territory of Poland. Thus, one 
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should bear in mind the relative uncertainty of the results obtained. 
This is particularly important in the case of emissions of nitrogen 
oxides, where the data base was quite limited. 


34824 (KFK—4337) Investigation by tetroon of the at- 
mospheric transport during the city-climate experiment Karls- 
ruhe. Vogt, S.; Thomas, P. (Kernforschungszentrum Karls- 
ruhe G.m.b.H- (Germany, F.R.). Inst. fuer Meteorologie 
und ee Jan 1988. 70p. (in German). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88753528/JAW. 

In the course of the ‘Stadtklima Karlsruhe’ (Karlsruhe City 
climate) field experiment 17 tetroons were radar tracked during five 
days in September 1986. All tetroons carried transponders. Follow- 
ing a general description of the field experiment and the objectives 
pursued by it the results of the tetroon flights are shown as trajec- 
tories in the following representations: projection of the trajectories 
on topographic and schematized maps, respectively; vertical pro- 
files of the trajectories as a function of travel time and distance and 
projection of the trajectories on a plane normal to the mean flight 
path. From the measured and smoothed tetroon data the following 
quantities have been determined: wind velocity and wind direction 
along the flight path; time series of the velocity components; verti- 
cal velocities; oscillation periods; turbulence intensities; momentum 
fluxes and eddy energy dissipation. 


34825 (KFK-PEF—14, pp 50-53) Summary of essential 
results in the period of report 1986-87: ‘Atmospheric propaga- 
tion, conversion and deposition of air pollutants’. Filby, W.G. 
Apr 1987. (In German). NTIS (US Sales Only), PC A05/ 
MF AOl. Order Number DE88752458/JAW. (CONF- 
8703151—Exc.). 

From 3. PEF status colloquium of Kernforschungszentrum 
Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar 1987). 

The report points out results of the "TULLA’-experiment. 
This includes models of atmospheric reactions, laboratory investiga- 
tions, and field experiments. 


34826 a ae Formation of sulfate- and nitrate- 
containing particulates and droplets in the atmosphere. Final 
report. Dlugi, R.; Jordan, S.; Manegold, S.; Maetzing, H. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftre). Jun 1987. 91p. (In German). NTIS (US 
Sales Only), PC A05/MF A0Ol. Order Number 
DE88753529/JAW. 

By atmospheric processes, sulfur dioxide and nitrogen diox- 
ide are oxidized to form sulfates and nitrates. Both homogeneous 
gas phase reactions (followed by washout and deposition) and het- 
erogeneous reactions at aerosol surfaces are involved in these proc- 
esses. Laboratory experiments and measurements in free atmoshpere 
were performed, in order to provide quantitative data on the kinet- 
ics of the heterogeneous oxidation processes. In the laboratory ex- 
periments, the heterogeneous oxidation of sulfur dioxide and nitro- 
gen dioxide was investigated on synthetic salt and soot particles as 
well as on fly ash from coal fired power plants. The measured reac- 
tion rates provide a basis for a model of atmospheric chemistry and 
transport, especially in areas under anthropogenic influence. Prior 
to the TULLA-experiment, sulfate and nitrate concentration were 
measured as function of time and height at the Mannheim airport. 
During daytime, the surface concentrations of these species exhibit 
marked fluctuations which are mutually correlated. At KfK, the 
temporal behaviour of the sulfate concentration in fog water was 
determined. The observed formation rate of sulfate can be ex- 
plained theoretically, if catalytically active metal ions are taken into 
account. (orig.) With 26 figs., 16 tabs.. 


34827 (NP—8770135) Material damage by air pollutants. 
Vol. 1. Text. Joerg, F.; Schmitt, D.; Ziegahn, K.F. (Fraun- 
hofer-Gesellschaft zur "Foerderung der Angewandten Fors- 
chung e.V., Pfinztal (Germany, F.R.). Inst. fuer Treib- und 
Explosivstoffe; Umweltbundesamt, Berlin (Germany, F.R. »). 
Jul 1985. 180p. (In German). NTIS (US Sales Only), PC 
A09/MF AO1. Order Number DE88770135/JAW. 

Material damage and deterioration caused by air pollutants 
are verified and analysed based on a review of German and interna- 


ERA-13/15 / 4688 


tional literature and interviews with experts. Generalization ability, 
dose-effect-relations and immission limitation values are disc ; 
translation into action of the results are proposed. With 998 refs. 


34828 (ORNL/TM—10405) The effects of acidic deposi- 
tion on aquatic resources in Canada: An analysis of past, 
present, and future effects. Cook, R.B. (ed.); Jones, M.L.; 
Marmorek, D.R.; Elwood, J.W.; Malanchuk, J.L.; Turner, 
R.S.; Smol, J.P. (Oak —— National Lab., TN (USA); En- 
vironmental and Social ystems Analysts Ltd., Toro: — 
Ontario (Canada); Environmental and Social Systems Ana 

lysts Ltd., Vancouver, British Columbia (Canada); Environ- 
mental Protection Agency, Washington, DC (USA). Div. of 
Acid Deposition and Atmospheric Research; Queen's Univ., 
Kingston, Ontario (Canada). Dept. of Biology). Mar 1988. 
Contract AC05-840R21400. 145p. NTIS, PC A08/MF 
A01;1; GPO Dep. Order Number 1E88009002/JAW. 

This report assesses the current knowledge of surface water 
acidification and its effects on aquatic biota in eastern Canada. We 
used a critical appraisal of recent research to draw answers to the 
important questions. What are the size, location, and current chemi- 
cal condition of aquatic resources in eastern Canada that are 
thought to be vulnerable to acidic deposition? What are the extent 
and magnitude of chemical changes in surface waters of eastern 
Canada that can be attributed to acidic deposition? What evidence 
exists to support the hypothesis that biological changes in surface 
waters in eastern Canada have resulted from chemical changes as- 
sociated with acidic deposition? How many aquatic systems in east- 
ern Canada will become acidic at various levels of acidic deposition 
and within what length of time? What is the rate at which lake 
chemistry and aquatic biota improve when deposition is reduced? 
The aquatic resources evaluated in this assessment are in that area 
of Canada east of the Ontario-Manitoba border and south of 
52{degree}N, excluding the Great Lakes, and encompassing part or 
all of the provinces of Ontario, Quebec, Newfoundland, Labrador, 
New Brunswick, and Nova Scotia. 202 refs., 19 figs., 7 tabs. 


34829 (PB—88-128392/XAB) Health-hazard evaluation 
report HETA 86-535-1797, E. M. Crouthamel Elementary 
School, Souderton, Pennsylvania. Crandall, M.S.; Galson, 
S.K. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA)). May 1987, 34p. (HETA—86.535. 
1797). NTIS, PC A03/MF AO1. 

An evaluation was made of possible exposures to formalde- 
hyde in the E. M. Crouthamel Elementary School. Complaints had 
been filed at the school regarding a larger than normal number of 
headaches, episodes of nasal congestion, sore throats, and eye irrita- 
tions among not only students but teachers as well. With the venti- 
lation system turned off, formaldehyde concentrations ranged from 
0.02 to 0.7 parts per million (ppm) in the areas where concern was 
the highest. When the ventilation system was turned on, the formal- 
dehyde levels in these areas diminished. The source of the formal- 
dehyde was identified as the plywood underlayment in some re- 
cently carpeted rooms. The authors conclude that a health hazard 
did not exist. 


34830 (PB—88-146857/XAB) Assessment of crop loss 
from air pollutants: meteorology-atmospheric chemistry and 
long-range transport. Altshuller, A.P. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). At- 
mospheric Sciences Research Lab.). Dec 1987. 49p. (EPA— 
600/D-87/366). NTIS, PC A03/MF AO1. 

Ozone is a secondary pollutant with many distinctive charac- 
teristics in respect to its sources and modes of formation within re- 
gions of the troposphere and in the stratosphere. The scales of in- 
termediate- and longer-range transport influencing the atmospheric 
distribution of O; are discussed. As a result of these various proc- 
esses, atmospheric Os concentrations can vary substantially during 
each day, from day to day, and with season of the year as well as 
with geographical location. In contrast to ozone, sulfur dioxide is a 
primary pollutant. Both the sources of SO. and its mechanisms of 
removal can be much different than for ozone. Sulfur dioxide expo- 
sures tend to be of concern on a local rather than on a regional 
scale. Because of the wide variations in distribution in Os and in 
SO. with location, local meteorology with the movements of 
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weather systems, and season, duplication of ambient air exposures 
in experimental regimes is always difficult. 


34831 (PB—88-148093/XAB) Design and applications of 
the Regional Oxidant Model (ROM). Lamb, R.G. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab.). Dec 1987. 
40p. (EPA—600/D-87/367). NTIS, PC A03/MF A0Ol1. 

The basic design of the EPA’s Regional Oxidant Model 
(ROM) is described and preliminary results are presented of a study 
of the impact of biogenic hydrocarbon emissions on ozone concen- 
trations in the North-eastern United States. It is shown that the pre- 
dicted maximum ozone levels during a six-day period in July 1980 
agree better with observed concentrations when the biogenic com- 
ponent is included in the hydrocarbons emissions than when it is 
omitted. The largest effects of the biogenic hydrocarbons occur in 
the Appalachians, downwind of large NOx sources in the Ohio 
River, where peak 1-hour averaged concentrations over the six-day 
period drop by as much as 50 ppb when the biogenic emissions are 
shut off. 


34832 (PB—88-149133/XAB) Ozone alters the concen- 
trations of nutrients in bean tissue. Tingey, D.T.; Rodecap, 
K.D.; Lee, E.H.; Moser, T.J.; Hogsett, W.E. (Environmen- 
tal Protection Agency, Corvallis, OR (USA). Environmen- 
tal Research — 1986. 15p. (EPA—600/J-86/431). NTIS, 
PC A03/MF AI 

Pub. in fecsaisine Botanik 60, 481-493(Dec 1986). 

Studies were conducted to determine the impact of ozone on 
the nutrient concentrations in tissue from various organs of beans 
(Phaseolus vulgaris L. cv Bush Bluelake 290). The plants were ex- 
posed to episodic concentrations of ozone in open-top field expo- 
sure chambers from soon after emergence until pod maturity. At 
harvest the leaf, stem, root and pod tissue were separated and dried 
(at 70C) to a constant weight. Nutrient concentrations in the tissue 
were determined using an inductively coupled plasma atomic emis- 
sion spectrometer. Ozone exposure decreased the foliar concentra- 


tions of only four of the twelve nutrients analyzed (Ca, Mg, Fe and 
Mn) and increased the concentrations of three nutrients (K,P and 
Mo) in the pods. There were no significant changes in the macro- 
or micronutrient levels in the stem or root tissue. The decreased 
concentrations in the foliage appear to be the result of reduced 
transport into the leaves rather than reduced uptake or leaching. 


34833 (PB—88-149166/XAB) Effects of increasing doses 
of sulfur dioxide and ambient ozone on tomatoes: plant 
growth, leaf injury, elemental fruit yields, and 
quality. Heggestad, H.E.; Bennett, J.H.; Lee, E.H.; Doug- 
lass, L.W. Agricultural Research Service, Albany, CA 
(USA). Western Utilization Research and Development 
Div.). 1986. 9p. NTIS, PC A02/MF AO1. 

Pub. in Phytopathology, Vol. 76, No. 12, 1338-1344(1986). 

Jet Star, an indeterminant t tomato cultivar, was exposed to 
0.011, 0.059, 0.118, 0.235, and 0.468 ppm SOz in open-top field 
chambers supplied with nonfiltered(NF) air and to 0.005, 0.113, and 
0.466 ppm SO, in chambers with charcoal-filtered(CF) air. Treat- 
ments were given 5 hr/day, 5 days/wk, for a total of 57 days 
during July, August, and September. Ripe fruit yields were de- 
creased 16% by Os in NF compared with CF air. The highest dose 
of SO. given in CF air reduced fruit yield by 18%. Ambient Os 
and the SO: treatments were additive in their effects on fruit yields. 
Significant reductions in fruit numbers were observed. Fruit quality 
was not measurably altered. A negative linear response for ripe 
fruit yield vs SO. exposure dose was demonstrated. 


34834 (PB—88-149232/XAB) Health-hazard evaluation 
report HETA 83-015-1809, Wellman Dynamics Corporation, 
Creston, Iowa. Kominsky, J.R.; Wilcox, T.; Lucas, C. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Jul 1987. 5ip. (HETA—83-015-1809). NTIS, 
PC A04/MF AO1. 

A request was received from Local 17, International Mold- 
ers and Allied Workers Union to evaluate possible hazardous levels 
of chemical substances in the welding and foundry areas at Well- 
man Dynamics Corporation Creston, Iowa. Crystalline silica con- 
centrations in the breathing zone of sand molders, core makers, 
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sand mixers, and core-knockout personnel ranged from 52 to 238 
micrograms/cubic meter (m/cu m). Formaldehyde levels of 0.11 to 
0.42 mg/cu m were found in the breathing zones of coremakers, 
metal pourers and core-knockout personnel, contributing to eye and 
upper respiratory tract irritation. Triethylamine was found at levels 
of 0.4 to 38 mg/cu m in the breathing zone of coremakers, increas- 
ing respiratory distress. No excess levels were found of aluminum, 
magnesium, beryllium, inorganic fluorides, barium, methylene-bis- 
phenyl-isocyanate, 1,1,1-trichloroethane, ethyl alcohol, or ozone. 
The authors conclude that workers were exposed to potentially 
toxic concentrations of crystalline silica and formaldehyde. Work- 
ers were also experiencing eye and respiratory irritant exposures. 
The authors recommend the institution of an effective medical and 
environmental monitoring program, control of free-silica-dust expo- 
sure through engineering methods, medical examinations for work- 
ers with possible exposure to silica, and fit-testing respirators. 


34835 (PB—88-149240/XAB) Health-hazard evaluation 
report HETA 87-238-1814, Kountry Kreations, Towanda, 
Pennsylvania. Burr, G.A. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Jul 1987. 22p. 
(HETA—87-238-1814). NTIS, PC A03/MF AO1. 

In response to a request from the Pennsylvania Department 
of Health, an evaluation was made of complaints associated with 
handling imported grape vine wreaths at the Kountry Kreations in 
Towanda, Pennsylvania. Kountry Kreations produced decorative 
craft items for the wholesale market. The wreaths were imported 
from Taiwan. Complaints from employees included headache, sore 
throat, watering eyes, extreme tiredness, blurry vision, sore neck, 
nausea, upset stomach, chills, loss of concentration, rapid heartbeat, 
rash, and leg twitches. Various aliphatic hydrocarbons, alkyl substi- 
tuted benzenes, naphthalenes, and styrene were detected nor was 
there evidence of methylene bromide. The author concludes that a 
potential health hazard existed due to improper ventilation at the 
facility. The introduction of fresh, outside air was insufficient and 
the inadequate containment of contaminant producing processes 
were the major contributors to the problem. The author recom- 
mends worker education of the hazards associated with craft mate- 
rials and proper work habits. Specific mention was made that the 
glue-melting pots be operated in the temperature range specified by 
the manufacturer of the adhesives. 


34836 (PB—88-150784/XAB) Guidance for indoor-air- 
quality investigations. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Jan 1987. 29p. 
NTIS, PC A03/MF AO1. 

Information was presented to aid employers and employees 
in evaluating indoor-air problems. The report was divided into 
three sections. The first dealt with information gathered through 
the experience of the authors with indoor-air-quality problems and 
delineated some of the more significant causes of these problems. 
The information was gathered through a background assessment, 
initial-site visits, walk-through evaluations, personal interviews, en- 
vironmental monitoring and followup site visits. Specific causes dis- 
cussed include inadequate ventilation, inside contamination, outside 
contamination, microbiological contamination, and building-fabric 
contamination. The second part was 2 self-help approach to assist 
the reader in evaluating an indoor-air-quality problem. Such an 
evaluation would require input from complaints which must be 
documented; a characterization of the building; walk-through sur- 
veys; attention to carbon dioxide levels, humidity, and temperature; 
estimation of the provision of adequate amounts of outside air; and 
elimination of all sources of contamination. 


34837 (PB—88-151238/XAB) Dispersion modelling of 
concentrations of nitrogen oxides in London. Perrin, D.A. 
(Warren Spring ee eS (UK)). 1986. 82p. (LR— 
566(AP)M). NTIS, PC E06/MF E06. 

The environmental impact of pollution from nitrogen dioxide 
(NO.) and nitrogen monoxide (NO) is an area of international con- 
cern. Although only NO: has been shown to affect human health, 
NO is also important because it is a precursor of NOz. At present 
the United Kingdom (UK) has emission standards for nitrogen 
oxides from motor vehicles, however, following the proposal of an 
NO; Directive by the Commission of the European Communities, it 
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is likely that air-quality standards for NO. will soon be applied. 
The introduction of such standards will create a need for methods 
of modelling the dispersion of NO2. In this report, a Gaussian 
plume model is used to calculate long-period average concentra- 
tions (averages over 6 and 12 months) of NOx in Greater London. 
The procedure used to compile the emissions inventory for NOx is 
described. By means of an empirical relationship between NOx and 
NOs:, the model results for NOx are used to estimate the corre- 
sponding average concentrations of NO. The model results for 
NOx and NO: are compared with observed values. 


34838 (PB—88-151329/XAB) Survey of airborne-lead 
concentrations in the vicinity of the works of Capper Pass 
Limited, North Ferriby, North Humberside. Carroll, J.D. 
(Warren Spring Lab., etnias (UK). 1987. 30p. (LR— 
602(AP)M), NTIS, PC E05/MF EO: 

Airborne-lead concentrations were monitored at three sites 
in North Ferriby from April 1985 to March 1986, inclusive, around 
the smelting works of Capper Pass Limited, using Warren Spring 
Laboratory M-type samplers. The samplers were run continuously 
and the filters changed each week. The mean concentrations re- 
corded at the three sites over the whole of the period were 0.84, 
0.56, and 0.45 micrograms per cu. m. and were, therefore, well 
below the Directive limit value of 2.0 micrograms per cu. m. ex- 
pressed as an annual mean. At one site, weekly mean concentra- 
tions did exceed 2.0 micrograms per cu. m on three occasions but 
that site was in a relatively open area. Within the village of North 
Ferriby itself no weekly mean airborne lead concentration exceeded 
2.0 micrograms per cu.m over the period of the survey. 


34839 (PB—88-151436/XAB) Assessment of —_ and 
es concentrations in the atmosphere around the 
Sheerness Steel Company. Davis, B.J. (Warren Spring Lab., 
eos (UK). 1987. 31p. “(LR—-607(PA)M). NTIS, PC 
E05/MF E0 

aeenie of lead in the ambient atmosphere were 
measured during a three-month period at four sites in the vicinity 
of the Sheerness Steel Company's works. The measurements were 
made using the Warren Spring Laboratory directional M-type sam- 
pler, which provided weekly samples taken both for periods when 
the wind was blowing from the direction of the works and also at 
those times when the wind was blowing from any direction. The 
calculated ambient lead concentrations (CT) over the three-month 
survey period were approximately 0.8 micrograms m~* at both the 
Duke of Clarence and Enterprise Unit sites; calculated ambient lead 
concentrations at both the other two sites were less than 0.3 micro- 
grams m“*. It is unlikely that the annual mean lead concentrations 
at any of the sites would exceed the EC Directive limit of an 
annual average value of 2.0 micrograms m~°. 


34840 (PB—88-151444/XAB) Assessment of particle and 


heavy-metal concentrations in the atmosphere around Britan- 
nia Refined Metals Limited at Gravesend. Davis, B.J.; Clay- 
ton, P. (Warren Spring Lab., aan ti (OK). 1986. 26. 
(LR—588(PA)M). NTIS, PC E05/MF 

Concentrations of heavy metals in a ame atmosphere 
were measured during a three-month period at two sites in the vi- 
cinity of Britannia Refined Metals Ltd at Gravesend. The measure- 
ments were made using the Warren Spring Laboratory directional 
M-type sampler, which provided weekly samples taken both con- 
tinuously and for periods when the wind was blowing from the di- 
rection of the works. Two samplers were set up on opposite sides 
of the works on an approximately north-west to south-east transect. 
Measured ambient (CT) three-month average lead concentrations 
were 1.1 micrograms m™~* at the Wharf sampling site and 1.7 micro- 
grams m™* at the works sampling site. The proximity of the sam- 
pling sites to the works, taken in conjunction with measured CT 
and CD values, and the CD/CT ratios for lead, suggests that ele- 
vated CD values were due to low-level fugitive emissions from the 
works. 


34841 (PB—88-153226/XAB) Health-hazard evaluation 
‘report HETA 86-269-1812, Federal Reserve Bank, Cincinnati, 
Ohio. Lee, S.A. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH eat a 1987. 13p. CHETA—86- 
269-1812). NTIS, PC A03/MF A 
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In response to a request from the Federal Reserve Bank lo- 
cated in Cincinnati, Ohio, an evaluation of airborne lead exposures 
was made during the use of an indoor firing range. The range was 
used by about 20 bank guards who must qualify quarterly; range 
officers were rotated to reduce chronic exposures. Lead levels pro- 
duced by the firing of two specific types of ammunition was also 
evaluated. The lead level exceeded OSHA permissible exposure 
limit of 50 micro g/m*. During evaluations, the ventilation system 
at the range was performing poorly. Airflow was erratic and turbu- 
lent so that much of the air flowed backwards. The copper 
on the bullets was apparently too thin to do much to stop the lead 
from entering the atmosphere. The author concludes that a health 
hazard from over exposure to lead existed at the firing range. The 
author recommends that the bullet trap exhaust be repaired since no 
matter how much the air flow is increased in the range, the prob- 
lem will not be solved until the lead is trapped in the exhaust. Until 
the ventilation is repaired, jacketed bullets should be used on the 
range. 


34842 (PB—88-153234/XAB) Health-hazard evaluation 
report HETA 87-097-1820, Devil's Lake Sioux Manufacturing 
Corporation, Fort Totten, Morth Dakota. Nichting, A.T. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). Jul 1987. 21p. (HETA—87-097-1820). 
NTIS, PC A03/MF AO1. 

In response to a request from employees at the Devil’s Lake 
Sioux Manufacturing Corporation located in Fort Totten, North 
Dakota, a study was made to determine a possible health hazard 
from n-hexane exposure and other organic solvents used in the 
manufacture of Kevlar combat helmets at the facility. Ten women 
working as edgers had been treated for carpal tunnel syndrome. Air 
samples revealed concentrations of xylene ranging from not detect- 
able to 6.44 mg/m‘, toluene ranging from 0.46 to 33.2 mg/m’, 
hexane ranging from 0.27 to 83.3 mg/m, and methyl ethyl ketone 
ranging from 20.0 to 310 mg/m* These levels were highest in the 
areas of the facility where edgers and glue spray booth operators 
worked. The author concludes that solvent exposures in these loca- 
tions posed a potential health hazard. The carpal tunnel syndrome 
complaints appear to be related to ergonomic factors. The author 
recommends the substitution of less-toxic materials in the work- 
place; applying proper engineering controls; improving local-ex- 
haust ventilation; providing protective clothing for workers; sam- 
pling of employees for organic solvent exposure at regular inter- 
vals; and informing the employees of all hazards inherent in their 
work. 


34843 (PB—88-153242/XAB) Health-hazard evaluation 
report HETA 86-071-1817, Dubois Chemical Company, Shar- 
onville, Ohio. Ahrenholz, S.H. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Jul 1987. 
4lp. CHETA—86-071-1817). NTIS, PC A03/MF A0O1. 

In response to a request from Local 774 of the International 
Union of Electronic, Electrical, Technical, Salaried and Machine 
Workers, possible exposures to numerous substances and hazardous 
noise levels were evaluated at the Dubois Chemical Company, 
Sharonville, Ohio. The production facility formulates about 400 
specialty chemical products for institutional and industrial applica- 
tions. Personal sampling results included the following: sodium-hy- 
droxide dust, from nondetectable to 0.63 mg/cubic meter m* hy- 
drochloric acid, nondetectable to 0.05 mg/m* phosphoric acid, 
nondetectable; methylene chloride, 6.6 to 380 mg/m‘ and toluene 
0.6 to 45 mg/m*. Full-shift noise exposures ranged from 78 to 88 
decibels-A (dB-A) with a mean of 82dB-A time-weighted average. 
Noise exposures over the NIOSH recommended exposure limit of 
85dB-A existed for 5 workers. The author concludes that a health 
hazard existed from exposures to methylene chloride. Individual 
noise exposures at or in excess of the OSHA permissible exposure 
limit were possible. The author recommends substituting a less- 
toxic chemicai for methylene chloride and improving ventilation 
conditions. The use of personal protective equipment should be up- 
graded and the reuse of gloves stopped. The development of a 
hearing-conservation program is suggested. 
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34844 (PB—88-153259/XAB) Health-hazard evaluation 
report HETA 87-063-1808, Presbyterian Day Surgery Center, 
Albuquerque, New Mexico. Daniels, W.J.; Gunter, B. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Jul 1987. 18p. (HETA—87-063-1808). NTIS, 
PC A03/MF AOl1. 

In response to a request from employees to evaluate expo- 

sures to waste anesthetic gases and vapors at the Presbyterian Day 
Surgery Unit, located in Albuquerque, New Mexico, personal and 
area air-sampling and leak-detection testing was carried out for ni- 
trous oxide (N2O) and halogenated anesthetic agents in the six oper- 
ating rooms at the facility. Nitrous oxide concentrations ranged 
from not detectable to 95 parts per million (ppm) with a mean of 
20ppm. Five of the samples exceeded the NIOSH limit of 25ppm 
for N2O during anesthetic administration. Ethrane levels in 14 per- 
sonal and area air samples ranged from less than the limit of detec- 
tion to 3.63ppm with a mean of 0.3lppm. Isoflurane and halothane 
were below the limits of detection. The ventilation system in use 
changed the air in excess of 20 times per hour. However, during a 
portion of surgical procedures the system was not operating, result- 
ing in a higher than normal exposure level in three of the operating 
rooms. 


34845 (PB—88-153275/XAB) Health-hazard evaluation 
report HETA 85-292-1811, Clark County Hospital, Jefferson- 
ville, Indiana, Zey, J.N.; Elliott, L.; Mortimer, V. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jul 1987. 38p. (HETA—85-292-1811). NTIS, PC 
A03/MF AO1. 

A request was received from Clark County Hospital located 
in Jeffersonville, Indiana to evaluate possible employee exposures to 
hazardous substances while working in the central-supply (CS) 
area. Symptoms expressed by workers included headaches, dizzi- 
ness, mucous membrane irritation, vomiting, diarrhea, nose bleeds, 
fatigue, nervous problems, and respiratory difficulties. Workers had 
reported smelling a sweet odor at times. Air sampling yielded time- 
weighted average personal-exposure concentrations of 0.23 to 0.56 
parts per million (ppm) for ethylene oxide with short-term expo- 
sures of 77 ppm in the cart-storage area. The OSHA standard was 1 
ppm, and the NIOSH recommended criterion was 0.1 ppm of ethyl- 
ene oxide. Hydrochloric acid concentrations in area air samples 
were less than 1.0 ppm; for chlorine gas, less than 0.2 ppm; for 
carbon monoxide, less than 5.0 ppm; and up to 700 ppm for carbon 
dioxide. The lack of a dedicated ethylene oxide exhaust and the ex- 
istence of an overloaded exhaust system were noted. The authors 
conclude that a health hazard to workers from exposure to ethylene 
oxide existed. They recommend specific measures to reduce expo- 
sures to ethylene oxide, including design and installation of a 
proper ventilation system. 


34846 (PB—88-153283/XAB) Health-hazard evaluation 
report HETA 84-108-1821, Niemand Industries, Inc., States- 
ville, North Carolina. Salisbury, S.A.; Arnold, S. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). 7 ~~ 3lp. (HETA—84-108-1821). NTIS, PC 
A03/MF AI 

tell h IANS Se fes RNAR ANS a i: 
workers International Union, a study was made of possible exces- 
sive use of solvents and solvent-based adhesives in the Film Wind- 
ing Department of Niemand Industries located in Statesville, North 
Carolina. Workers in the department reported frequent headaches, 
dizziness, nausea, and other acute symptoms. Exposure levels for 
methyl ethyl ketone ranged from 19 to 60 parts per million (ppm); 
for dioxane, from 7 to 14 ppm; and methylene chloride, from 32 to 
211 ppm. Carboxyhemoglobin values (an index of exposure to 
methylene chloride) from smokers were within normal limits, but 
did increase over the period of the work shift. The authors con- 
clude that a potential health risk did exist to workers exposed to 
these solvent vapors. They recommend that worker complaints be 
monitored regularly, that local exhaust ventilation be designed and 
installed for all film-winding machines and glue stands, that worker 
education programs be instituted, that direct skin contact be pre- 
vented through use of personal protective clothing, that solvents 
containing dioxane be eliminated from use, and that methylene 
chloride not be used as a cleanup solvent. 
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34847 (PB—88-153291/XAB) Health-hazard evaluation 
report HETA 86-343-1822, Sheller-Globe (Allen Industries, 
Inc.), Herrin, linois. Daniels, W.J.; Almaguer, D.; Kram- 
kowski, R. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jul 1987. 28p. (HETA—86- 
343-1822). NTIS, PC A03/MF AO1. 

In response to a request from Local 1374 of the Amalgamat- 
ed Clothing and Textile Workers Union of America, a survey of 
possible hazards from chemicals used in acoustical resinated fiber- 
insulation manufacturing was conducted at the Sheller-Globe facili- 
ty (formerly Allen Industries, Inc.) in Herrin, Illinois. Exposure 
levels detected for 1,1,1-trichloroethane ranged from 0.32 to 0.63 
parts per million (ppm); vinylidene chloride, not detectable; formal- 
dehyde, below detectable levels; hexamethylenetetramine, detected 
in only one of five samples at a concentration of 0.044 ppm; ammo- 
nia from 2 to 35 ppm; phenol, below the limit of detection; carbon 
monoxide, less than 1 to 4 ppm; total particulates from 2.26 to 13.78 
mg/m* asbestos, no detectable levels; and toluene-diisocyanate 
from nondetectable to 0.0036 ppm. The authors conclude that there 
was a potential for overexposure to nuisance particulate in one area 
of the facility. They recommend that increased emphasis be placed 
on reducing dust exposures through proper work practices and en- 
gineering controls. 


34848 (PB—88-154380/XAB) Flue-gas cleaning of munic- 
ipal waste combustion gases: and emissions. 
Brna, T.G.; Sedman, C.B. (Environmental Protection 
ae Research Triangle Park, NC (USA). Air and 
gineering Research Lab.). — 1988. 2ip. (EPA— 
coo/b-8/85. NTS, PC A03/MF A 
This paper discusses available a technologies in the 
U.S., Japan, and Western Europe and their expected effectiveness 
in controlling the various pollutants emitted during the combustion 
of municipal waste. Increasing concern over the potential hazards 
of landfills for disposing of water and the diminishing sites available 
for new landfills have led to incineration for destroying hazardous 
waste and reducing the volume of other wastes. While wastes-to- 
energy conversion can be a benefit, incineration produces air pol- 
lutant emissions that can be minimized by in-furnace and post-com- 
bustion control technologies. As potential regulation of both haz- 
ardous air-pollutants and acid rain precursors in the future may 
force closing of operating incinerators or their costly retrofitting 
with new or improved controls, planning for new or improved in- 
cinerators should consider the environmental controls available to 
minimize costs and facilitate the required actions if stricter regula- 
tions are imposed. 


34849 (PB—88-154794/XAB) Health-hazard evaluation 
report HETA 86-038-1807, Morris Bean and Company, 
Yellow Springs, Ohio. Gorman, R.W. (National Inst. for Oc- 
cupational Safety and Health, Cincinnati, OH (USA)). Jul 
1987. 25p. CHETA—86-038-1807). NTIS, PC A03/MF AO1. 

In response to a request from Local 6931 of the United Steel 
Workers of America, worker exposures to alumino-silicate ceramic 
fibers from Fiberfrax insulation at Morris Bean and Company, 
¥ellow Springs, Ohio were evaluated. Personal breathing-zone sam- 
ples showed ceramic fiber concentrations of 0.03 to 0.18 fibers per 
cubic centimeter (f/cc). Five area air samples averaged 0.40f/cc, 
ranging from 0.06 to 0.75 f/cc. The sand reclamation area had the 
two highest air concentrations of 0.48 and 0.75f/cc; there was a 
malfunction in the equipment, allowing the fibers to escape through 
worn seals. Most of the fibers were of respirable size. Cristobalite 
was not found in any sample. Health effects noted on interview 
with the workers who handled the Fiberfrax material consisted 
only of mild skin and face irritation. Fiber concentration levels 
were well below those regarded by NIOSH as hazardous for other 
types of fibrous materials. The author concludes that insufficient 
data are available to determine the toxicity of ceramic fibers, but 
because of indications of possible carcinogenicity, exposure should 
be minimized. 
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34850 (PB—88-155395/XAB) Effects of pollution on 
freshwater Kline, E.R.; Mattson, V.R.; Pickering, 
Q.H.; Spehar, D.L.; —- CE. (Environmental Protec- 
tion ‘Agency, Duluth, MN (USA). Environmental Research 
Lab.). 1987. 36p. (EPA—600/J-87/139). NTIS, PC A03/ 
MF AOl. 

Pub. in. Jnl. of the Water Pollution Control Federation, Vol. 
59, No. 6, 539-572(Jun 1987) See also PB—86-117207. 

A variety of sources were for data concerning the 
effects of pollution on freshwater plants, animals, and ecosystems. 
Pertinent data obtained since the last annual review are briefly sum- 
marized, tabulated by pollutant, and appropriately referenced. 


34851 (SDI—17011984) Feasibility study on improving 
SO, abatement economics byproduct 


through improvements in 
utilization. Final report. 2 Volumes. (Sulphur Development 
Inst. of Canada). 17 Jan 1984. 215p. (CE—01315). 
CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1; $0.34CAN per 
page, $3.40 CAN minimum. 

This study was undertaken to assess the technical feasibility 
of improving SO. abatement economics through improvements in 
byproduct utilization, and to recommend the most appropriate 
strategy for fostering the development and commericalization of 
such technology. Existing byproduct technology was reviewed and 
the potential for new technology assessed. This was done by a liter- 
ature review and a survey of individuals and organizations actively 
engaged in this area. The assessment is confined to technical aspects 
only. This phase of the study concludes that there is a wide range 
of abatement byproduct technology, at various stages of develop- 
ment, which if appropriately exploited, offers the potential of im- 
proving byproduct utility and value, and hence the economics of 
Canadian SO2 abatement. The second phase of this study addresses 
the problem of the most effective strategy for ensuring the develop- 
ment and commercialization of appropriate byproduct technology. 
This is based on discussions with individuals and organizations in- 
volved in the field, and assessment of the motivation and potential 
effectiveness of alternative approaches within the context of a di- 
verse Canadian industry, the technology status in Canada and the 
national need. Includes 51-page bibliography. 400 refs., 14 tabs. 


34852 Leaching of PAH from industrial wastes with mu- 
nicipal waste leachate. Maskarinec, M.P.; Francis, C.W.; 
Goyert, J.C.; Tomkins, B.A. (Oak Ridge National Lab., 
P.O. Box X, Oak Ridge, TN 37831 (US)). pp 547-560 of Po- 
lynuclear aromatic hydrocarbons: Chemistry, characteriza- 
tion and carcinogenesis. Cooke, M.; Dennis, A.J. Columbus, 
OH; Battelle Pots (1986). (CONF-8410325__). Contract 
AC05-840R21400. 

From 9. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (30 Oct 1984). 

Because of the relatively ubiquitous nature of polycyclic aro- 
matic hydrocarbons (PAH) in solid and hazardous waste, the op- 
portunity exists for the contamination of groundwater. In the case 
of improper disposal of PAH-bearing wastes in sanitary landfills, 
there is a possibility of migration of the individual PAH by action 
of municipal waste leachate (MWL) on the particular waste. This 
action may not be based solely on waste/aqueous partition coeffi- 
cients, due to the relatively complex nature of municipal waster 
leachate. Therefore an understanding of the mobility of PAH from 
solid wastes in municipal landfills required that the existing condi- 
tions in actual landfills be simulated as closely as possible. The ob- 
jectives of this work were to develop a test system capable of gen- 
erating simulated municipal waste leachate, and then to use this 


leachate to study the mobility of PAH from a variety of solid waste 
matrices. 


34853 The use of multimedia environmental models to 
assess risks from toxic air emissions. McKone, T.E. (Univ. 
of California, Lawrence Livermore National Lab., P.O. Box 
5507, L-453, Livermore, CA 94550 (US)). pp 428-435 of 
Proceedings of the seventh world clean air congress. 
Eastwood, NSW Australia; Clean Air Society of Fone me 


and New Zealand (1986). (CONF-860803—). Contract W- 
7405-ENG-48. 


From 7. world clean air congress and exhibition; Sydney, 
Australia (25 Aug 1986). 





The authors developed a multimedia pollutant transport 
model, called Geotox, that describes the fate of trace elements, ra- 
dionuclides, and organic chemicals. It is used to assess toxic agents 
based on their potential to accumulate or degrade within a land- 
scape consisting of air, biota, soil layers, groundwater, surface 
water, and surface water sediments. The model uses landscape 
properties (runoff, precipitation, evaporation, biomass density, soil 
thickness, etc.) and chemical properties (molecular weight, vapor 
pressure, water solubility, etc.) to determine how a substance parti- 
tions in the environment. Concentrations are combined with expo- 
sure models and health effects data to estimate health risks. We are 
using these models to compare the potential health risks of toxic 
chemicals and to compare the impact of source locations, such as 
air, water, and soil. This paper describes how this approach is used 
to assess the health risk of air stripping contaminated groundwater 
and compare this to other options. Using Geotox, the authors esti- 
mate the time-varying risk to a population that resides in a water 
basin with a contaminated aquifer. Two scenarios are considered - 
1) Dilution with no clean-up and 2) Dilution with air stripping. In 
each scenario the relative costs and health risks are applied to trich- 
loroethylene (TCE) as a test case. 
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REFER ALSO TO CITATION(S) 32273, 32309, 32371, 32372, 32375, 32378, 
34800, 34801, 34815, 34873, 34874, 34917 


(CEA-DAS—420) Design basis for the operational 
modeling of the dispersion. Doury, A. (CEA 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France) Dept. d’Analyse de Surete). Nov 1987. 24p. (In 
French). (CONF-870722—). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE88753176/JAW. 

From World conference on chemical accidents; Rome, Italy 
(7 Jul 1987). 

Based on the latest practices at the Institut de Protection et 
de Surete Nucleaire of the Commissariat a l’'Energie Atomique 
(CEA), we shall first present the basis elements used for a simple 
and adequate modelling method for assessing hypothetical atmos- 
pheric pollution from transient or continuous discharge with any 
given kinetics under various weather conditions which are not nec- 
essarily stationary or uniform, which are likely to occur even with 
little or no wind. Discharges shall be considered as sequences of in- 
stantaneous successive puffs. The parameters deduced experimental- 
ly or from observations are functions of the transfer time and cover 
all time and space scales. The restrictions of use are indicated, espe- 
cially concerning heavy gases. Finally, simple formulas are pro- 
posed for concentrations and depositions so as to be able to make a 
rapid estimation of the orders of magnitude with almost no compu- 
tation. 


34855 (CONF-880455—2) Improvements to the emergen- 
response puff model at the Oak Ridge National Laborato- 
oy Sheep, I R.D.; Kornegay, F.C. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract AC05-840R21400. 9p. (CONF- 
880455—). NTIS, PC A02/MF A0Ol1;1. Order Number 
DE88009712/JAW. 

From Conference of the Society of Computer Simulation; 
Orlando, FL, USA (18 Apr 1988). 

The model uses an automated method of selecting the most 
appropriate wind data from any of three meteorological towers to 
minimize the amount of program interaction in a crisis. The user 
can now view the wind vectors from all measurement heights at 
each tower to better ensure that the most representative wind data 
are used. In addition, the wind vectors display the maximum dis- 
tance a puff can travel in an hour, representing the most timely pic- 
ture of the potential spatial range impacts from a release. An addi- 
tional important change to the puff model is the incorporation of a 
Gaussian plume algorithm to approximate concentrations close to 
the source of release. When stable and low wind speeds predomi- 
nate, puff concentrations near the source may pass between the 
nearest receptors, resulting in a significant under prediction of im- 
pacts. A Gaussian plume equation, with centerline concentration es- 
timates, furnishes a better approximation of concentrations near the 
source. To improve responses, and minimize delays, emergency 


ERA-13/15 / 4692 






RTRABSA PT RrRESR REAR s 


TB 


(2B NPE 


wi iMe TO 8 & < 


—~ v-. 0, ee 


a SS OS Se 


4693 / ERA-13/15 


planning zones have also been created for the Oak Ridge Reserva- 
tion and transparency overlays of these zones have been produced 
to assist decision makers when using the concentration plots. Other 
changes to the base map are made as required to reflect the best 
available information. 4 figs. 


34856 (DOE/OR/20722—199) St. Louis Airport Site, St. 
Louis, Missouri: Annual site environmental report, Calendar 
year 1987: Formerly Utilized Sites Remedial Action 
(FUSRAP). (Bechtel National, Inc., Oak Mee NTS ™ a 
Apr 1988. Contract AC05-810R20722 6 S, PC 
A04/MF AO01;1. Order Number DESIG IAW. 

The monitoring program at the SLAPS measures radon gas 
concentrations in air; external gamma dose rates; and uranium, tho- 
rium, and radium concentrations in surface water, groundwater, 
and sediment. To assess the potential effect of the SLAPS on the 
public health, the radiation dose was calculated for the maximally 
exposed individual. Based on the scenario described in this report, 
the maximally exposed individual would receive an external expo- 
sure approximately equivalent to 5.5 percent of the DOE radiation 
protection standard of 100 mrem/yr. This exposure is approximate- 
ly the same as a person would receive from increased cosmic radi- 
ation during six round-trip flights from New York to Los Angeles 
(due to greater amounts of cosmic radiation at hi altitudes). 
The dose to the population within an 80-km (50-mi) radius of the 
SLAPS that would result from radioactive materials present at the 
site would be indistinguishable from the dose the population would 
receive from naturally occurring radioactive sources. Results of 
1987 monitoring show that the SLAPS is in compliance with the 
DOE radiation protection standard. 13 refs., 5 figs., 11 tabs. 

34857 (INIS-mf—11192) Tritium distribution in the at- 

fallout over the territory of USSR. Ro- 
manov, V.V. (Bylgarska Akademiya na Naukite, Sofia). Oct 
1984. 2p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88702371/JAW. 

In the last few years, an attempt is being made to relate the 
tritium concentration in the fallout to the baric field,to the trajec- 
tories of transport and the origin of air masses over the European 
part of of the Soviet Union. In order to take into account the con- 
tribution of locally evaropated moisture, tritium distribution in the 
major rivers and lakes of USSR has been measured. The methods 
for solving this problem were tested on the fallout in the Issyk- 
Kulsk valey. The dependence of tritium content on the baric field 
of the Europian territory of USSR was studied in detail for the 
period 1980-1981. It is found that a lower tritium content corre- 
spond to seaside flows, both from north to south, and higher con- 
centrations indicate air flows from the continental regions of Asia. 
Thus using tritium analysis several zones of influence of air flows 
from the Atlantic, Siberia and Black Sea were identified. 


34858 (LA—11257-PR) Health, Safety, and Environment 
Division: Annual progress report 1987. Rosenthal, M.A. 

.). (Los Alamos National Lab., NM (USA)). Apr 
1988. Contract W-7405-ENG-36. 106p.. NTIS, PC A06/MF 
A01;1. Order Number DE88009099/JAW. 

The primary responsibility of the Health, Safety, and Envi- 
ronment (HSE) Division at the Los Alamos National Laboratory is 
to provide comprehensive occupational health and safety programs, 
waste processing, and environment protection. These activities are 
designed to protect the worker, the public, and the environment. 
Many disciplines are required to meet the responsibilities, including 
radiation protection, industrial hygiene, safety, occupational medi- 
cine, environmental science, epidemiology, and waste management. 
New and challenging health and safety problems arise occasionally 
from the diverse research and development work of the Laborato- 
ry. Research programs in HSE Division often stem from these ap- 
plied needs. These programs continue but are also extended, as 
needed to study specific problems for the Department of Energy 
and to help develop better occupational health and safety practices. 


34859 (LA—11306-ENV) Environmental surveillance at 
Alamos during 1987. (Los Alamos National Lab., NM 
a May 1988. Contract W-7405-ENG-36. 272p. NTIS, 

A13/MF A0l1;1; GPO Dep. Order Number 
DENSA 
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This report describes the environmental surveillance pro- 
gram conducted by Los Alamos National Laboratory during 1987. 
Routine monitoring for radiation and radioactive or chemical mate- 
rials is conducted on the Laboratory site as well as in the surround- 
ing region. Monitoring results are used to determine compliance 
with appropriate standards and to permit early identification of po- 
tentially undesirable trends. Results and interpretation of data for 
1987 cover: external penetrating radiation; quantities of airborne 
emissions and liquid effluents; concentrations of chemicals and ra- 
dionuclides in ambient air, surface and ground waters, municipal 


. water supply, soils and sediments, and foodstuffs; and environmen- 


tal compliance. Comparisons with appropriate standards, regula- 
tions, and background levels provide the basis for concluding that 
environmental effects from Laboratory operations are insignificant 
and do not pose a threat to the public, Laboratory employees, or 
the environment. 113 refs., 33 figs., 120 tabs. 


34860 oe es 7-17) Radionuclides in 
level air. Chapter 1. Mar 1987. NTIS (US Sales Only), PC 
A09/MF A011. Order ene DE88780083/JAW. 

In Studies on environmental radioactivity in Finland 1984- 
1985. Annual report. 

In the air surveillance programme the concentrations of arti- 
ficial radionuclides are monitored in the air close to the ground to 
obtain the necessary basic data for estimating the exposure of the 
Finnish population to fall-out radionuclides, and also to detect at- 
mospheric traces of radioactive materials caused by their use or 
production. Airborne dust is collected on filters with high-volume 
air samplers, and the concentration of gamma-emitting radionu- 
clides and strontium are evaluated in air. In 1984-1985 only long- 
lived strontium and caesium, caused by earlier athmospheric nucle- 
ar explosions were detected in ground-level air. The concentrations 
of these nuclides were very low. In same occurences small amount 
of short-lived, fresh fission and activation products were also ob- 
served. 


34861 (STUK-A—S54, pp 177-182) Measurements of en- 
gamma radiation. 9. Mar 1987. NTIS 

(US Sales Only), PC AO9/MF AOI. Order Number 
DE88780083/JAW. 

In Studies on environmental radioactivity in Finland 1984- 
1985. Annual report. 

The total gamma radiation exposure rates measured in 1984- 
85 around the nuclear powr stations in Finland are reported. The 
results show no reactor-caused changes. The measurements made 
using a Ge spectrometer in the direction of the gaseous effluent 
plume of the Loviisa 1 reactor show a very low “Ar contribution. 
No other effluent nuclides were observed. 


5004 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 33400, 33401, 34484 

5005 Site Resource And Use Studies 

REFER ALSO TO CITATION(S) 33489 
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REFER ALSO TO CITATION(S) 32110, 32198, 32202, 32237, 32301, 32316, 
34188, 34817, 34910, 35016 


34862 (CONF-880672—2) A zoomable and adaptable 
hidden fine-mesh approach to sol advection-dispersion 
equations. Yeh, G.T. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A01;1; GPO Dep. Order Number DE88006174/ 
JAW. 

From 7. international conference on computation methods in 
water resources; Cambridge, MA, USA (13 Jun 1988). 

A zoomable and adaptable hidden fine-mesh approach 
(ZAHFMA), that can be used with either finite element or finite 
difference methods, is proposed to solve the advection-dispersion 
equation. The approach is based on automatic adaptation of zoom- 
ing a hidden fine-mesh in the place where the sharp front locates. 
Preliminary results indicate that ZAHFMA used with finite ele- 
ment methods can handle the advection-dispersion problems with 
Peclet number ranging from 0 to oo. 5 refs., 2 figs. 


34863 (EPRI-EA—5740-SR) Environmental behavior of 
organic substances: Needs and priorities: Special report. Mur- 
arka, I.P; Guertin, J.P. (Electric Power Research Inst., Palo 
Alto, CA (USA)). Apr 1988. 53p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303;1; GPO Dep. Order 
Number T188009229/JAW. 

This report presents the needs and priorities for a compre- 
hensive research effort on Environmental Behavior of Organic Sub- 
stances (EBOS), which have been established through an analysis 
of questionnaire responses and through discussions with EPRI re- 
search advisors. Research is needed to elucidate the leachability, 
transport, and ultimate fate of organics in soils, groundwater and 
surface water. Groups of compounds considered for investigation 
are: Polycyclic aromatic hydrocarbons, heterocyclic compounds, 
monocyclic aromatic compounds, halogenated compounds, bio- 
cides, and other compounds and mixtures (e.g., fuel oil) that are 
used or potentially released in electricity generation or in accociat- 
ed operational areas. 2 figs., 15 tabs. 


34864 (KFK-PEF—14, pp 12-21) Overview of results in 
the subject complex ‘Impact of air pollutants on soil, ground 
water, living organisms in the of living plant 
roots, and the area near the soil’. Hanisch, B. (Forstdirektion 
Karlsruhe (Germany, F.R.)). Apr 1987. (In German). NTIS 
(US Sales Only), PC A0OS/MF AOl. Order Number 
DE88752458/JAW. (CONF-8703151—Exc.). 

From 3. PEF status colloquium of Kernforschungszentrum 
Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar 1987). 

In the sector of the impact of air pollutants on the soil, 
projects and results are summarized. The areas of research are: 1) 
watershed balancing, 2) damage to mycorrhizas, 3) impact on the 
ground cover fauna and 4) heavy-metal burden in the soil. 


(KFK-PEF—28) Condition and development of 
chemical —— of mineral soils from forest sites with de- 
clining stands. Hildebrand, E.E. (Kernforschun trum 
Karlsruhe G.m.b.H. (Germany, F.R.). Proj Euro- 
paeisches Forschungszentrum fuer Massnahmen zur eee 
Jun 1987. 47p. (in German). NTIS (US Sales Only), PC 
A03. Order Number DE88752460/JAW. 

Three approaches are presented to characterize base deple- 
tion and acidification in mineral soils: The comparison of exchange 
characteristics of stored and recently collected soil samples showed 





ERA-13/15 / 4694 


in an observation period of 15 years increasing saturation either of 
trivalent cation acids or of unbuffered protons. Exchange equilibria 
indicate an increasing discrimination of Ca and Mg by exchange 
surfaces, when the saturation with trivalent cation acids increases. 
This applies especially to Mg. In forest soils exist chemical desequi- 
libria, related to soil structure. Surfaces which are mainly in con- 
tact with soil water of low suction, show more intensive acidifica- 
tion parameters than the bulk soil. A nearly complete K-depletion 
on such surfaces could be found. With 12 figs., 6 tabs., 32 refs.. 


34866 (NP—8770204) Element input in mixed forest 
stands of silver firm Norway spruce and beech in the South- 
ern Black Forest. Mies, E. (Freiburg Univ. (Germany, F.R.). 
Forstwissenschaftliche Fakultaet). 6 Feb 1987. 255p. (in 
German). NTIS (US Sales Only), PC A12. Order Number 
DE88770204/JAW. 

At the higher elevations of the Southern Black Forest inves- 
tigations were carried out to determine the amount and chemical 
composition of open land precipitation, throughfall, stemflow and 
litterfall from August 1982 to September 1984. Simultaneously the 
physical and chemical properties of the soils, the nutritional status 
and increment growth of the Norway spruce and Silver fir stands 
was investigated. 


a Evaluation of toxicity test 

potential of waste in soil. 

OE L. (Environmental Protection 

Agency, Ada, OK (USA). Robert S. Kerr Environmental 

Research Lab.). 1987. 19p. (EPA—600/J-87/137). NTIS, 
PC A03/MF AOl. 

Pub. in Toxicity Assessment: An International Quarterly, 
Vol. 2, No. 3, 265-281(Aug 1987). 

A toxicity procedure was developed and proposed for use in 
establishing acceptable initial loading rates and detoxification poten- 
tials for hazardous industrial waste when combined with soil. 
Screening test results are used to establish a range of loading rates 
acceptable for use in subsequent treatability studies. Toxicity-reduc- 
tion experimental results are used to determine soil-detoxification 
potentials over time. Experiments were conducted concurrently by 
two laboratories using aliquots from the same soil and waste sam- 
ples. Comparability of results was reported to be a function of the 
similiarity of waste sample aliquots used. Toxicity-screening results 
for uniform technical-grade creosote aliquots were highly compara- 
ble between the two laboratories; results for highly variable creo- 
sote waste aliquots were much less comparable. Toxicity-reduction 
experimental results for the creosote waste also indicated significant 
variation between laboratories for Day 0 samples; however, the 
same patterns of detoxification over time were observed by each 
laboratory with toxicity results for Day 42 being similar. 


eae Method of estimating the 

canal time of noninteracting solutes through compacted soil 
material. Horton, R.; Thompson, M.L.; McBride, J.F. (iowa 
State Univ. of Science and Technology, Ames (USA). 
Dept. of Agronomy). 1987. 9p. NTIS, PC A02/MF A01. 

Pub. in Soil Science Society of America Jnl., Vol. 51, No. 1, 
48-53(Jan/Feb 1987). 

The pollutant travel time through compacted soil material 
(ie., when a pollutant introduced at the top first appears at the 
bottom) cannot be accurately predicted from the permeability (satu- 
rated hydraulic conductivity) alone. The travel time is also depend- 
ent on the effective porosity of the material; i.e., the portion of the 
total porosity that contributes significantly to fluid flow. Pollutant 
travel time is directly proportional to effective porosity and thick- 
ness of a compacted layer and inversely proportional to permeabil- 
ity and hydraulic gradient. The total porosity is calculated from 
measurements of bulk and particle density. Pore-size distribution in- 
formation is obtained from the cumulative porosity curve of the 
sample as measured by mercury-intrusion porosimeter. The paper 
also compares measured and predicted solute breakthrough times 
for three compacted soil materials. 
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Se Direct/Delayed 


Ridge 
ince of the United States. Volume 1. Sampling. Coffey, D.S.; 
Lee, J.J.; Bartz, J.K.; Van Remortel, R.D.; Holden, G.R. 
Las 
MF 


(Lockheed ere and t Services Co., Inc., 
‘oo (USA)). Jan 1988. 216p. NTIS, PC A10/ 


See also Volume 2, PB—88-154265. 

The Direct/Delayed Response Project Soil Survey includes 
the mapping, characterization, sampling, preparation, and analysis 
of soils in order to assess watershed response to acidic deposition 
within various regions of the United States. Soil samples collected 
by sampling crews in the Southern Blue Ridge Province were proc- 
essed at two preparation laboratories before being sent for analysis 
at four analytical laboratories. Volumes I and II summarize the pro- 
cedural and operational compliance with protocols used by ‘S 
sampling crews and by the preparation laboratories. Recommenda- 
tions are made for program improvement. 


Management 
Jan 1988. 78p. NTIS, PC A05/MF AOl. 

See also Volume 1, PB—88-154257. 

The Direct/Delayed Response Project Soil Survey includes 
the mapping, characterization, sampling, preparation, and analysis 
of soils in order to assess watershed response to acidic deposition 
within various regions of the United States. Soil samples collected 
by sampling crews in the Southern Blue Ridge Province were proc- 
essed at two preparation laboratories before being sent for analysis 
at four analytical laboratories. Volumes I and II summarize the pro- 
cedural and operational compliance with protocols used by the 
sampling crews and by the preparation laboratories, respectively. 


a toxic metals. Clarkson, 

TW Ws Peter EN ree, F.; Sager, P.R. (eds.).. New 

um Press is 988). <o10P. (CONF-8606399—). 

Plestan Publishing ome eR . Street, New York, 
NY 10013. Contract 25. 

From Conference on dis Tiaieiah dieing. at Oona niiii 

Rochester, NY, USA (2 Jun 1986). 


tent of presentations made at the conference on 
(elena Monitoring of Metals{closequotes} 

held in Rochester, New York, June 2-6, 1986. The papers are orga- 
nized into five sessions entitled: Introduction, Specific Metals, 
Metals Used in Advanced 


Pollutant transport through barriers. Rowe, R.K. 
(Geotechnical Research Centre, The Univ. of Western On- 
tario, London, Ontario N6A SB9 (CA)). eae Ce of Geo- 
Yorke NY; ete Society of Civil Enpineers (1587). 

oO! 
(CONF-870643—). 

From Specialty conference on geotechnical practice for 
waste disposal; Ann Arbor, MI, USA (14 Jun 1987). 

Methods of predicting contaminant transport through satu- 
rated and unsaturated clayey barriers are reviewed. Particular con- 
sideration is given to the relative importance of advection and dis- 
persion as transport mechanisms, the soil properties controlling 
transport, through saturated and unsaturated soils, con- 
taminant transport through barriers and into adjacent aquifers, and 
finally, to methods of obtaining solutions to the transport equations. 
Based on this review, a number of specific observations and recom- 
mendations are made. 
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REFER ALSO TO CITATION(S) 32316, 32320, 32355, 32360, 32364, 32365, 
32371, 32372, 32375, 32378, 34856, 34859, 34862, 34878, 34879, 34914, 34950, 
34951, 35005, 35501 


34873 (FMPC/Sub—009) Environmental Monitoring 
Program at the Feed Materials Production Center. Malone, 
K.A. (EC Design and Technology, Inc., Fairfield, OH 
(USA)). Mar 1988. Contract AC0S5- $60R21600. 72p. NTIS, 
PC A0Q4/MF _ AOl;1; GPO Dep. Order Number 
DE88006818/JAW. 

The environmental monitoring program at the Feed Materi- 
als Production Center (FMPC) consists of monitoring and surveil- 
lance activities which support facility regulatory compliance. These 
activities include environmental sampling, data management and 
analysis, and data reporting to support air compliance, water com- 
pliance, and solid waste compliance at the FMPC. The Environ- 
mental Compliance subsection of the Environment, Safety and 
Health Department is responsible for plsnning. implementing, and 
reporting environmental monitoring at the FMPC. Program man- 
agement is supported by quality assurance requirements, standard 
ones ee see oS Seren eee er 
ment and analysis strategies, and personnel training. The develop- 
ment and implementation of environmental and surveil- 
lance programs at the FMPC is guided by DOE Orders and federal 
parameters for facilities such as the FMPC. These parameters and 
associated exposure limits support the ALARA Principle of main- 
taining exposures to the public and the environment to as low as 
reasonable achievable. Monitoring and surveillance activities at the 
FMPC are grouped into three categories: air compliance, water 
compliance, and solid waste compliance. These ies consist of 
individual sampling programs designed to effectively monitor the 
and analytical parameters are specified in this report for each pro- 
gram when applicable. 15 figs., 12 tabs. 


34874 (MHSMP—88-19) Environmental 
report for Pantex Plant covering 1987. Laseter, W.A.; Lang- 
D.C. and Hanger-Silas Mason Co., , Ama- 


ston, F 

rillo, TX ee Apr 1988. Contract ‘AC04-76DP00487. 

6p. NTI PC AO05/MF AO0l;1. Order Number 
s010l67/JAW. 


This report summarizes the environmental monitoring pro- 
gram at Pantex Plant for 1987. It has been prepared in 
with the United States Department of Energy Order 5484.1. This 
report presents monitoring data for both radioactive and non-radio- 
active species in the local environment. Plant activities involve the 
handling of significant quantities of uranium, plutonium and tritium 
in the form of completed parts received from other DOE facilities, 
resulting in a very low potential for release of these radionuclides 
to the atmosphere. In 1987 only small releases of depleted uranium 
(depleted in the isotope U-235) and tritium occurred which could 
have affected the local environment. Monitoring data indicate that 
concentrations of these nuclides in the environment are below es- 
tablished criteria for air and water and therefore should not present 
a health hazard either to employees or to the public. 23 refs., 12 
figs., 28 tabs. 


34875 See Radioactivity survey data in 
—. part 2. Dietary materials. (National Inst. of Radiolog- 

ical Sciences, Chiba (Japan)). Oct 1987. 36p. NTIS (US 
Sales Only PC A03/MF AOl. Order Number 
DE88753147/JAW. 

This paper provides radioactivity survey data on dietary ma- 
terials. The concentrations of strontium-90 and cesium-134 were de- 
termined, using radiochemical analysis, in the following materials: 
total diet, rice, milk, vegetables, sea fish, freshwater fish, shellfish, 
and seaweeds. The samples were collected quarterly, semiyearly, or 
yearly from various locations of the whole Japan during the period 
between April and December, 1986. The concentrations of stronti- 
um-90 and cesium-134 in respective materials are tabulated. The 
maximum concentrations of strontium-90 and cesium-134 were 4.3 
+- 0.42 pCi/p center dot d and 13 +- 0.6 pCi/p center dot d, re- 
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spectively, for total diet; 0.4 +- 0.22 pCi/Kg and 7.6 +- 0.39 pCi/ 
Kg for rice (producing districts); 2.02 +- 0.22 pCi/Kg and 9.4 +- 
0.46 pCi/Kg for rice (consuming districts); 9.1 +- 0.45 pCi/l and 
29 +- 0.7 pCi/l for milk (producing districts for domestic pro- 
gram); 4.8 +- 0.35 pCi/] and 34 +- 0.7 pCi/1 for milk (producing 
districts for WHO program); 2.3 +- 0.35 pCi/l and 54 +- 0.9 pCi/l 
in milk (consuming districts); 32 +- 1.3 pCi/Kg and 480 +- 4 pCi/ 
Kg for powdered milk; 66 +- 1.4 pCi/Kg and 68 +- 1.1 pCi/Kg 
for vegetables (producing districts); 41 +- 1.0 pCi/Kg and 12 +- 
0.5 pCi/Kg for vegetables (consuming districts); 1.2 +- 0.28 pCi/ 
Kg and 15 +- 0.6 pCi/Kg for sea fish; 180 +- 2 pCi/Kg and 31 +- 
0.8 pCi/Kg for freshwater fish; 0.6 +- 0.69 pCi/Kg and 4.9 +- 
0.35 pCi/Kg for shellfish; 3.4 +- 0.35 pCi/Kg and 6.8 +- 0.39 pCi/ 
Kg for seaweeds. (Namekawa, K.). 


34876 (STUK-A—S54, pp 167-182) Man. Chapter 8. Mar 
1987. NTIS (US Sales Only), PC A09/MF AOI. Order 
Number DE88780083/JAW. 

In Studies on environmental radioactivity in Finland 1984- 
1985. —- report. 

In order to monitor changes in radioactivity levels in the 

Finnish population, whole-body counter measurements were made 
on three different control groups in 1984-1985. The groups were 
from the Helsinki area and from the areas around the Loviisa and 
Olkiluoto nuclear power stations. The Helsinki group was measured 
with a type, four-crystal whole-body counter in an iron room. The 
Loviisa and Olkiluoto groups were measured with a mobile, 
shadow-shield whole-body counter. Only “K and small amounts of 
187Cs activities were detected. The mean value of the **7Cs/K ratio 
of the Helsinki control group in December 1984 was 0.72 Bq/g of 
potassium and in December 1985 0.80 Bq/g of potassium. The cor- 
responding values for the Loviisa and Olkiluoto groups were 0.53 
Ba/g, 0.56 Bq/g, 0.66 Bq/g and 0.44 Bq/g of potassium, respective- 
ly. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 32100, 32373, 33489, 33733, 34446, 34929 


34877 (DOE/EA—0282) Environmental assessment: Buf- 
falo Bill area 69-kV transmission lines, Cody, Wyoming. 
(USDOE Western Area Power Administration, Washing- 
ton, DC). Feb 1986. 75p. NTIS, PC A04/MF A0O1;1. Order 
Number DE88008872/JAW. 

The Western Area Power Administration (Western) pro- 
poses to remove two existing 34.5-kV transmission lines connecting 
Shoshone Powerplant-Heart Mountain Switchyard-North Cody 
Substation and replace them with a new 69-kV line. The new 69- 
kV line would connect the proposed Buffalo Bill Switchyard to 
North Cody Substation. An abandoned 69-kV line connecting Sho- 
shone Powerplant and Heart Mountain Switchyard would be re- 
built and returned to service between Buffalo Bill Switchyard and 
Heart Mountain Switchyard. This action is proposed because the 
existing lines, built between 1922 and 1941, have reached the end of 
their useful life due to their deteriorated condition. In order to pro- 
vide for the increased generation of the Shoshone and Buffalo Bill 
powerplants, the capacity of the existing transmission system into 
Buffalo Bill Powerplant must be upgraded to prevent overload and 
inevitable system interruptions. Reliability of service in the area 
would be improved by replacement of the existing deteriorated 
lines with new construction. 25 refs., 7 figs., 1 tab. 


34878 (DOE/NV/10384—22) Nevada test site radionu- 
clide inventory and distribution program: Report # 4, Areas 
18 and 20. McArthur, R.D.; Mead, S.W. (Nevada Univ., 
Las Vegas (USA). Desert Research Inst.; Lawrence Liver- 
more National Lab., CA (USA)). Apr 1988. Contract AC08- 
85NV 10384; -W-7405-ENG-48. 115p. NTIS, PC A06;3. Order 
Number DE88008935/JAW. 

As part of the Radionuclide Inventory and Distribution Pro- 
gram on the Nevada Test Site, in situ measurements of gamma- 
emitting radionuclides were made at more than 600 locations in six 
regions near ground zeros in Areas 18 and 20. In addition, several 
soil samples were collected from each region and analyzed to deter- 
mine inverse relaxation lengths and radionuclide ratios. Analysis of 
the data from Area 20 led to estimated inventories of 23 Ci of 
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241Am, 30 Ci of °*Pu, 41 Ci of /sup 239,240/Pu, 18 Ci of Co, 6.4 
Ci of °7Cs, 6.0 Ci of Sr, 17 Ci of "Eu, 19 Ci of “Eu, and 6.6 
Ci of 5Eu. For Area 18, the estimated inventories were 27 Ci of 
241m, 4.9 Ci of **Pu, 150 Ci of /sup 239,240/Pu, 1.3 Ci of Co, 
4.9 Ci of °7Cs, 13 Ci of Sr, 2.1 Ci of **Eu, 1.3 Ci of Eu, and 
1.4 Ci of 5Eu. The locations of the measurements in Area 18 were 
chosen by importance sampling, which permits the calculation of 
an estimate of the sampling error. Maps of radionuclide distribu- 
tions were also generated for all regions except the area near the 
Palanquin and Cabriolet ground zeros. 3 refs., 65 figs., 7 tabs. 


34879 (DOE/OR/21600—T11) Annual _ environmental 
monitoring summary for RMI Company, Extrusion Plant, 
Ashtabula, Ohio, January 1, 1987-December 31, 1987. (RMI 
Co., Ashtabula, OH (USA). Extrusion Plant). 1987. Con- 
tract AC05-860R21600. 17p. NTIS, PC A03/MF AO0j;1. 
Order Number DE88010651/JAW. 

This report summarizes environmental monitoring activities 
at the RMI Company, Extrusion Plant for calendar year 1987. Sec- 
tion 2.0 is a facility description. Section 3.0 contains the testing re- 
sults for stack discharges, perimeter air samples, wastewater dis- 
charges, offsite soil monitoring and Fields Brook sediment sam- 
pling, and ground water monitoring. Section 4.0 contains estimates 
of radiation dose from air and water releases. Results are compared 
to applicable standards cited in Section 5.0. These comparisons in- 
dicate that all operations are in substantial compliance with these 
standards. 


34880 (EGG—10282-2194) Distribution and status of the 
endangered San Joaquin kit fox, Vulpes macrotis mutica, on 
Fort Hunter Liggett and Camp Roberts, California. O'Farrell, 
T.P.; Berry, W.H.; Warrick, G.D. (EG and G Energy 
Measurements, Inc., Goleta, CA (USA). Santa Barbara Op- 
erations). Oct 1987. Contract AC08-83NV 10282. 69p. NTIS, 
PC A05/MF A0O1;1. Order Number DE88009568/JAW. 
The distribution and status of the endangered San Joaquin 
kit fox (Vulpes macrotis mutica) was determined for Fort Hunter 
Liggett and Camp Roberts, California, using canid scent station 
transects, spotlight surveys, and live-trapping and radiotelemetry. 
At Fort Hunter Liggett kit foxes were distributed only in a narrow 
corridor along the San Antonio River from the Mission to the B-9 
Tank Range. Three other areas of potentially suitable habitat were 
observed but no evidence of kit foxes was obtained in them. The 
species was widely distributed on Camp Roberts and they appeared 
to be common to abundant over large areas, including the Main 
Garrison. Characteristics of dens used by radiocollared foxes were 
seldom consistent with previously published descriptions because 
many dens were enlarged burrows of California ground squirrels 
(Spermophilus beecheyi). California ground squirrels were the most 
frequently occurring prey remains (48.2%) in scats collected at 
Camp Roberts; remains of insects were observed in 25.9% of the 
scats. Frequencies of occurrence of lagomorphs (5.9%) and kanga- 
roo rats (Dipodomys sp.) (1.2%), preferred kit fox prey elsewhere, 
were unexpectedly low. The proportions of prey items in scats 
varied between locations. Vehicles killed 22% of the foxes found 
dead, 11% were killed by predators, 1 fox became trapped in a ver- 
ticle pipe and died, and a cause could not be determined for 56% of 
the deaths. Evidence showing that foxes bred successfully was 
gathered for both posts. Recommendations were made to restrict 
aerial applications of rodenticides to those areas outside the known 
distributions of the kit fox and a 1.6-km buffer, and to implement a 


program to monitor effects on nontarget species. 25 refs., 21 figs., 
15 tabs. 


34881 (ORNL/M—390) Environmental surveillance data 
report for the fourth quarter of 1987. Daniels, K.L.; Gold- 
berg, P.Y.; Horwedel, B.M.; McCollough, I.L.; Osborne- 
Lee, A.E.; Valentine, C.K.; Vowell, J.D. (Oak Ridge Na- 
tional Lab., ™ (USA)). Apr 1988. Contract ACO05- 
840R21400. 130p. NTIS, PC A0O7/MF AOl;1. Order 
Number DE88008885/JAW. 

During the fourth quarter of 1987, over 1700 samples which 
represent more than 5200 analyses and measurements were collect- 
ed. More than ten real-time monitoring stations, which telemeter 
10-minute averaged readings on radiation levels, total rainfall, 
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flows, and water-or air quality parameters around ORNL also re- 
ported data. In addition, three meteorological towers sent climato- 
logical data to a host computer every 15 minutes. Uranium concen- 
trations on air filters located at stations near the Y-12 Plant (40, 45, 
and 46) were elevated above normal levels due to a release from 
the Y-12 Plant during October. Soil concentrations of **U and 
28[J were significantly higher at the stations closest to the Y-12 
Plant (40 and 45). *°U was signi tly higher in soil at station 40 
than at other stations. Cobalt{en dash}60 concentrations in Melton 
Branch water were significantly lower during this quarter than pre- 
vious quarters because there was no discharge from the HFIR 
ponds. These ponds appear to be the source of most of the Co in 
Melton Branch. There were a total of 22 noncompliances associated 
with the NPDES permit during the fourth quarter of 1987. Fifteen 
of these were violations against a permit limit and the remainder 
were administrative failures in either collecting or analyzing re- 
quired samples. Where appropriate, corrective actions or investiga- 
tions are currently underway to address these noncompliances. 
Eight of the noncompliances were associated with high concent 
tions of total suspended solids at several of the Category I and II 
outfalls. Because no appreciable precipitation had occurred for over 
two weeks prior to the December sampling date, the samples taken 
would be expected to contain the first-flush of a 2 to 3 week accu- 
mulation of dust and other particulate matter from the areas 
drained by the outfalls. 


5106 Regulations 


REFER ALSO TO CITATION(S) 32108, 34880 


34882 gant Salhi pede i oa sang oe ato 
ous-waste-site assessments and remedial actions. Final report. 
B.; Colman, J. (Association of State and 
Waste Management Officials, Washington, 
DC (USA)) Jun 1987. 105p. (ASTSWMO—8701). NTIS, 
PC A06/MF AO1. 

The report presents information supplied by 45 States and 
one territory and summarizes data obtained through a survey exam- 
ining State programs for hazardous-waste-site assessment and reme- 
dial actions. The survey assessed and contrasted State programs, 
their current size and funding levels, and the magnitude of the na- 
tional resource requirements needed to address the hazardous- 
waste-site cleanup problem now and in the future. Data contained 
in the report focus on: The number of known and suspected haz- 
ardous-waste sites throughout the country; site-cleanup activities 
accomplished by States; State funding and use of contractors to 
carry out assessments and cleanups; State-funded staff currently 
available and projected to be needed by 1990; State work efforts 
required to conduct the site-assessment and remedial-action process; 
elapsed time required to clean up sites; State opinions on resource 
availability and obstacles to the site-assessment and remedial-action 
process; and State recommendations regarding improvements in the 
process. 


52 ENVIRONMENTAL SCIENCES, 
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5201 Basic Studies 


34883 (BR—82(11.82)) ae profiles: Life histories and 
environmental requirements of invertebrates 
(Pacific Southwest): 


b Cooperati 
Fishery Research Unit; Fish and Wildlife Service, Slidell, 
LA (USA). National Wetlands Research Center). Mar 1988. 
29p. (TR-EL—82-4). /MF A0Ol - U.S. Fish and Wildlife 
Service, 1010 Gause Boulevard, Slidell, LA 70548;1. Order 
Number T188009314/JAW. 

Species profiles are literature summaries of the taxonomy, 
morphology, range, life history, and environmental requirements of 
coastal aquatic species. They are designed to assist in environmental 
impact assessment. The striped bass supports one of the most im- 
portant sport fisheries in the Pacific Southwest. The only popula- 
tion of striped bass of consequence in the Pacific Southwest is in 
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the Sacramento-San Joaquin Estuary and Pacific Ocean within 40 
km of San Francisco Bay. Males mature at age 2 or 3 and females 
at ages 4 to 7. Striped bass are anadromous and spawn in fresh- or 
nearly fresh-water from April to June in the Sacramento and San 
Joaquin Rivers and the Delta area formed by the rivers. The semi- 
buoyant eggs require a minimum current of 30.5 cm/s during devel- 
opment to keep them from settling to the bottom and dying. Year- 
class size of striped bass in the estuary has been correlated with sur- 
vival during early life. The abundance of young bass, mean FL 38 
mm, has been associated with river outflow from the Delta and the 
percentage of the river inflow diverted. The abundance of striped 
bass in the estuary has steadily declined since the 1960's; the decline 
is believed to be related to a combination of toxic substances and 
entrainment of young bass. Temperature, salinity, and river dis- 
charge are also important environmental factors affecting the sur- 
vival of striped bass. 109 refs., 5 figs., 6 tabs. 


34884 (PB—88-150271/XAB) Importance of the eastern 
Alaskan Beaufort Sea to feeding bowhead whales, 1985-86. 
Final report, June 1985-August 1987. Richardson, W.J. 
(LGL Ecological Research i Inc., Bryan, TX 
(USA)). Aug 1987. 566p. NTIS, PC A24/MF A011. 

See also report dated May 86, PB—87-124350; Color illustra- 
tions reproduced in black and white. 

e 2-year project was designed to quantify what propor- 
tion of the energy requirements of Western Arctic bowheads is pro- 
vided by food acquired in the eastern part of the Alaskan Beaufort 
Sea. This final report presents the results from fieldwork in Septem- 
ber - early October of 1985 and 1986. Water masses were studied 
by boat-based sampling and remote sensing. Zooplankton composi- 
tion, biomass, distribution, patchiness and energy content were doc- 
umented with nets and echosounders (a) over the continental shelf 
generally, and (b) near feeding bowheads. Whale distribution, num- 
bers and activities were determined by aerial surveys and behavior- 
al observations. Size segregation and residence times were studied 
by photogrammetry; five bowheads were radio tagged. Analyses of 
carbon-; 


-isotope ratios helped in tracing energy sources for bo- 
wheads. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 32171, 32193, 32197, 32199, 32200, 32201, 
32337, 32370, 32372, 32373, 32381, 33485, 34188, 34200, 34460, 34575, 34616, 
34817, 34828, 34852, 34859, 34862, 34863, 34864, 34868, 34869, 34870, 34871, 
35009, 35011, 35013 


34885 (AD-A—186558/3/XAB) Preliminary evaluation 
of the control of microbial fouling by laboratory and pilot- 
scale air-stripping columns. Final report, March-December 
1984, Seekins, D.; Rogers, M.R. (Army Natick Research 
Development and ’ Engineering Center, MA (USA)). 1 Mar 
1985. 37p. (NATICK/TR—87/039). NTIS, PC A03/MF 
AOl. 

The U.S. Army Natick Research, Development and Engi- 
neering Center (Natick) undertook a study to investigate the build- 
up of microbial slimes primarily pseudomonas, bacillus and azoto- 
bacter in Air Stripping Columns that are used by the military to 
remove volatile compounds from contaminated groundwater. The 
air-stripping and carbon-adsorption columns were previously used 
at the Anniston Army Depot (ANAD) to treat groundwater that 
had been contaminated with chemical solvents and metal-plating 
wastes. The major groundwater contaminants were: trichloroethy- 
lene (TCE), dichloroethylene (DCE), methylene chloride (MeC1), 
phenol, and chromium. The results of the study will provide the 
basis for recommendations on preventative or control measures to 
be taken in future applications of these water-treatment methods. 
Measures to prevent buildup of microbial slimes will allow for 
longer column life and reduction in costs. Treatment of the labora- 
tory-scale column with 3% and 15% hydrogen peroxide reduced 
total microbial counts but was not successful at disinfecting the 
column. It was concluded that to prevent microbial fouling of air- 
stripping columns, the packing material should be disinfected prior 
to use and should be shock-chlorinated during use if microbial foul- 
ing should start to occur. The column should be run continuously if 
possible to keep the inside temperature as low as possible to retard 
the growth of microorganisms. If iron fouling should occur, the 








column should be treated with dilute HCl to clear the packing ma- 
terial of the hydroxide buildup. 


34886 (GKSS—87/E/36) Applications of optical emission 
TE ee ee ee ay 
the analysis of environmental materials. Berneike, W. 


(GKSS-Forsch trum Geesthacht G.m.b.H., Geesth- 
a hude (Germany, F F.R.); Hamburg Univ. (Germa- 
ny, F. RD. Fachbereich Physik; GKSS-Forschun; trum 

Geesthacht G.m.b.H., Geesthacht-T: hude (Germany, 
F.R.). Inst. fuer Physik). 1987. 172p. German). NTIS 
(US Sales Only), PC A08/MF A0Ol. Order Number 
DE88752640/JAW. 

This paper describes the application of inductively coupled 
plasma atomic emission spectrometry as a method for the quantita- 
tive analysis of elements in environmental samples. Systematic in- 
vestigations were undertaken using a sequentially working ICP 
device to optimize working parameters, determine plasma tempera- 
tures and to recognize spectral interferences. The performance of a 
simultaneous system equipped with 32 element channels is also de- 
scribed. Solid samples were digested under pressure using inorganic 
acids, and the resulting fluids were analysed by ICP. Results for 
manganese and lead concentrations in the water from the river 
Elbe, and the nutrient content and toxic elements present in spruce 
from different sites are discussed. 


34887 (GSF—32/87) EXINT - combination of the single- 
medium models EXSOL, EXWAT, and EXAIR to a multi- 
media model. Main report. Trenkle, R.; Muenzer, B.; Matth- 
ies, M.; Brueggemann, R. (Gesellschaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen, Neuherberg (Germa- 
ny, F.R.). Projektgruppe “On Ue Garmen) NTIS (US 


von Chemikalien). Dec 1987. aa (In German S US 
Sales Only), PC A004, AOl. te Number 
DE88753218/JAW. 


Mathematical models which consider the most relevant envi- 
ronmental transport and transformation processes, were developed 
for the description of the environmental fate of chemicals. Three 
models regarding the behaviour in soil (EXSOL), surface waters 
(EXWAT) and lower troposphere (EXAIR) together with another 
model (EXINT) which describes the exchange processes between 
these three media form the core of a system for exposure estima- 
tions. Two further models are available for special situations. For 
estimating ecotoxicological effects, use is made from toxicological 
single-species-tests (ETTOX). The release from the technosphere 
into the three media soil, water and air is determined from the pro- 
duction volume and the use pattern (RLTEC). Environmental 
hazard potentials are derived from release, fate and effect poten- 
tials, and applied to priority setting among existing chemicals. For 
this purpose, the models and the decision aids are combined in a 
computer program E4CHEM (Exposure and Ecotoxicity Estima- 
tion for Environmental CHEMicals). By means of E4CHEM, de- 
scriptors of the environmental hazard are calculated from substance 
data with predetermined environmental conditions. The descriptors 
are defined with the aim to correspond with the selection criteria of 
the German Chemicals Act. The final results of the calculations are 
lists of chemicals in the order of increasing hazard. 


34888 (KFK—4223, pp 245-258) Knowledge-based simu- 
lation of an ecosystem. Becker, S.; Hille, G.; Ramlow, M. 
(Hamburg Univ., Germany, F.R. Fachbereich 18 - Informa- 
tik). Mar 1987. (In German). NTIS (US Sales Only), PC 
A12/MF A0O1. Order Number DE88752262/JAW. (CONF- 
8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 

A knowledge-based system for controlling a given simulation 
model is designed. Using a selected example, this means the moni- 
toring and controlling of the state of health of a simulated lake over 
a period of time. The system produced is used to support a biolo- 
gist or a water scientist in estimating the development of a lake and 
the search for the necessary counter measures. The user must tell 
the system the initial situation, must carry out a qualitative assess- 
ment for values of the relevant state variables of the lake and must 
be able to judge the dosing of possible counter measures. 
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eS Available technology * 
the Gusnnted of nutrient pollution in the Chesapeake Bay 

tershed. Randall, C.W.; Krome, E.C.; Randall, A.A. ‘Giiens 
peake Research Consortium, Inc., Gloucester Point, VA 
Ses Oy Oct 1987. 116p. (CRC-PUB—126). NTIS, PC A06/ 


There is a general consensus that the quality of the Chesa- 
peake Bay aquatic environment is rapidly deteriorating, and that 
nutrient enrichment is the primary cause. This report was devel- 
oped to provide readers with an overview of the various technol- 
ogies that have been used for the control of nutrients from both 
point (wastewater treatment plants) and nonpoint (stormwater, farm 
and urban runoff) sources of pollution, and to assist them in the se- 
lection or appropriate technology for particular situations. Informa- 
tion on anticipated removal efficiencies, potential installational and 
operational difficulties, and economics has been provided to facili- 
tate the selection process. 


34890 (PB—88-142849/XAB) Estimates of sediment den- 
itrification and its influence on the fate of nitrogen in Chesa- 
peake Bay. Final report. Twilley, R.R.; Kemp, W.M. (Mary- 
land Univ., Cambridge (USA). Center for Environmental 
and Estuarine Studies). Aug 1987. 57p. (TS—51-86). NTIS, 
PC A04/MF AO1. 

The variability of denitrification potentials in estuarine sedi- 
ments was measured during October 15-18, 1984 at ten stations in 
Chesapeake Bay. Selected chemical and physical characteristics of 
the sediments were also measured to investigate factors that may 
regulate denitrification in the estuarine ecosystem. Denitrification 
potentials increased at higher concentrations of nitrate except for 
two stations. Mainstem bay stations lacked any significant denitrifi- 
cation potential. Estimated ranges of ambient denitrification rates 
suggest that they may vary as much spatially due to the kinetic 
nature of denitrification as seasonally due to differences in nitrate 


. (Denver Water Dept., CO (USA)). 1987. 13p. 
NTIS, PC A03/MF AOl. 

Pub. in Jnl. of Water Pollution Control Federation, Vol. 59, 
No. 7, 722-732(Jul 1987). 

Denver's potable-water-reuse demonstration plant was de- 
signed to explore the issues that surround the conversion of second- 
ary municipal wastewater effluent into potable water. This uncon- 
ventional raw water supply may provide a source that could be 
economically competitive with the development of future raw 
water sources. Technical issues to be addressed include product 
quality and consumer safety, treatment cost evaluations, and regula- 
tory agency endorsement; non-technical issues involve public edu- 
cation and acceptance. 


34892 (PB—88-148119/XAB) Predictions of evaporative- 
loss rates of solutes in stagnant and turbulent waters in rela- 
tion to rates of reference materials. Chiou, C.T.; Kohnert, 
R.L.; Freed, V.H.; Tonkyn, R.G. (Oregon State Univ., Cor- 
vallis (USA)). 1983. 7p. NTIS, PC A02/MF AO1. 

Pub. in Environment International, Vol. 9, 13-17(1983). 

A previously published kinetic model for evaporative rates 
of substances into air leads to the estimation of the dependence of 
solute-transfer coefficients on turbulence applied to the system. The 
ratios of the transfer coefficients of all solutes become insensitive to 
air turbulence and to water mixing either when they have compara- 
ble Henry’s law constants or when their Henry's law constants are 
sufficiently low, but not otherwise. Confirming data are presented 
and methods for simplifying the estimation of transfer coefficients 
are discussed. 


34893 (PB—88-149208/XAB) Sulfur retention at inten- 

sively studied sites in the US and Canada. Rochelle, B.P.; 

Church, M.R.; David, M.B. (Environmental Protection 

Agency, Corvallis, OR (USA). Environmental Research 

ys — 13p. (EPA—600/J-87/149). NTIS, PC A03/ 
AOl. 


Pub. in Water, Air, and Soil Pollution 33, 73-83(Mar 1987). 
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Researchers compiled and summarized current literature on 
sulfur (S) input/output budgets for intensively studied sites and soil 
plots in the U.S. and Canada and found S retention to be related to 
both soil order and extent of the last glaciation (Wisconsin). Zero 
net retention is associated with Spodosols and was found only at 
sites north of the limit of Wisconsinan glaciation. Sites south of the 
limit of glaciation appear to be retaining from 20 to 90% of incom- 
ing S. These findings support the hypothesis that there exist region- 
al variations in S retention in North America. Such variations are 
important in determining and predicting effects of acidic deposition 

on surface water chemistry. 


34894 (PB—88-151642/XAB) reverse osmosis to 
remove agricultural chemicals from groundwater. Baier, J.H.; 
iotlan B.W.; Fronk, C.A.; Kramer, S.J. (Environmental 
Protection , Cincinnati, OH (USA). Water Engi- 
neering Research Lab.). 1987. 9p. (EPA—600/J-87/157). 
NTIS, PC A02/MF AO1. 
Pub. in Jnl. of American Water Works Association, Vol. 79, 
No. 8, 55-60(Aug 1987). 

Suffolk County, N.Y., has examined its groundwater for ag- 
ricultural and organic contaminants since 1978. Recent discoveries 
of specific chemicals in private wells increased the concern over 
contamination and spurred a study to determine a cost-effective 
system for removing agricultural chemicals from groundwater. 
Tests of cellulose acetate; spiral-wound, thin-film composite; and 
hollow-fiber membranes showed that reverse osmosis should be 
considered for pesticide and organics removal. Pilot tests should be 
conducted on in-situ water to assure proper process design. 


34895 (PB—88-151667/XAB) Field comparison of poly- 
urethane foam and XAD-2 resin for air sampling for polynu- 
clear aromatic hydrocarbons. Chuang, J.C.; Hannan, S.W.; 
Wilson, N.K. (Battelle Columbus Div., OH (USA)). 1987. 
9p. NTIS, PC A02/MF AO1. 

Pub. in Environmental Science and Technology, Vol. 21, 
No. 8, 798-804(1987). 

A study of the sampling efficiency of two adsorbents, XAD- 

2 resin and polyurethane foam (PUF), for polynuclear aromatic hy- 
drocarbons (PAH) in air, was performed under summer and winter 
ambient conditions. Two aspects were investigated: the collection 
efficiency for ambient PAH vapor and the retention efficiency for 
PAH spiked onto the adsorbents before sampling. 


a (PB—88-153895/XAB) > Anis membrane proc- 
to groundwater sources for trihalomethane 

pe Taylor, J.S.; Thompson, D.M.; Carswell, J.K. (En- 

vironmental Protection Agency, Cincinnati, OH (USA). 

Water NTs fC. esearc Peek 1987. 14p. (EPA—600/ 

J-87/155). NTIS A03/MF A‘ 

Pub. in Jnl. aah wek Wily Aiba ven 79, 
No. 8, 72-82(Aug 1987). 

The use of membrane processes for controlling trihalometh- 
anes (THMs) was investigated for Florida groundwater sources and 
one surface water source. All of the sources were used for public 
supply and had excessive THMs (>300 micrograms/L) in the fin- 
ished water. The performance and projected cost of the membrane 
system using groundwater sources are reported. 


34897 (PB—88-153903/XAB) Strong-acid ion exchange 
for removing barium, radium, and hardness. Snoeyink, V.L.; 
Cairns-Chambers, C.; Pfeffer, J.L. (Illinois Univ., Urbana 
(USA). Pe of Civil Engineering). 1987. 9p. NTIS, PC 
A02/MF A011. 

Pub. in Jnl. of American Water Works Association, Vol. 79, 
No. 8, 66-72(Aug 1987). 

The research discussed in the article was conducted to inves- 
tigate and document the performance of conventional sodium-form 
strong-acid resins for the combined removal of barium, radium, and 
hardness under controlled conditions. The reasons for the study 
were: (1) the premature leakage of barium from strong-acid ion-ex- 
change columns; (2) a lack of controlled laboratory studies to deter- 
mine the factors affecting resin performance; and, (3) a lack of doc- 
umentation regarding the effect of the quantity of regenerant ap- 
plied on effluent quality and on effluent quality as a function of the 
amount of water processed during a run. 
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34898 (PB—88-154299/XAB) Acidic episodes and sur- 
face-water chemistry: a comparison of northeast and southeast 
study sites. Project report. Ford, D.E.; aa J.T.; Mur- 
doch, P.S.; Olem, H.; Witt, E.C. (Ouachita Baptist ‘Univ., 
Arkadelphia, AR (USA)). May 1987. 166p. NTIS, PC A08/ 


Much of the emphasis in the National Acid Precipitation As- 
sessment Program (NAPAP) has been on historical or long-term 
trends in surface-water acidification. Short-term acidic episodes, 
however, also might have significant adverse effects on aquatic eco- 
systems. The U.S. EPA is presently designing an Episodic Re- 
sponse Project to investigate the regional extent, frequency, dura- 
tion and magnitude of acidic episodes. The studies discussed in the 
report, however, were conducted under NAPAP Task Group E2- 
Aquatic Effects. A total of four episodic studies were conducted in 
the Catskill Mountains of New York (Murdoch, USGS), Laurel 
Hills, PA (Witt and Barker, USGS), Southern Blue Ridge Prov- 
ince, NC, TN (Olem, TVA), and Ouachita Mountains, AR (Nix et 
al., Ouachita Baptist University). 


34899 (PB—88-154653/XAB) Relationships between acid 
watershed characteristics, and stream in 


’s coastal plain. Final (Versar, Inc., Colum- 
bia, MD (USA)). Jun 1987. 1949p. NTIS, PC E99. 

Set includes PB—88-154661 through PB—88-154737. 

A separate abstract is included for each of the 8 volumes of 
this set. 


- ulx, H. (Versar, Inc., 
wae MD (USA)). Jun 1987. 145p. NTIS, PC A07/MF 
A 

See also Volume 2, PB—88-154679; Also available in set of 8 
reports PC E99, PB—88-154653. 

Precipitation and stream-water chemistry data were collect- 
ed from three watersheds in the Coastal Plain region of Maryland 
during the period May 1984 through June 1985 in an attempt to de- 
termine the potential effects of acidic deposition on the chemistry 
of these streams. The study streams included Lyons Creek, Morgan 
Creek, and Granny Finley Branch; these streams were chosen 
based on their differential responses to storm events observed in a 
survey of Coastal Plain streams in the spring of 1983. Lyons Creek 
typically exhibited lower pH, acid-neutralizing capacity, and con- 
centrations of base cations than observed in the other streams. Sul- 
fate mass balances suggest that the soils in the Lyons Creek water- 
shed also have less affinity for sulfur retention than do soils of the 
other watersheds. Acidic pulses were observed in all three streams 
during the spring months; however, the magnitude of these pulses 
was less than that observed in 1983. Modeling of the relationships 
between precipitation chemistry, watershed interactions, and stream 
chemistry suggests that precipitation acidity can influence stream- 
water acidity, depending upon hydrological conditions and availa- 
biility of acid-neutralizing materials in the watersheds. 


34901 (PB—88-154679/XAB) an pone between acid 
watershed and stream chemistry in 


1987. 368p. NTIS, PC A16/MF AOl. 

See also Volume 1, PB—88-154661 and Volume 3, PB—88- 
154687; Also available in set of 8 reports PC E99, PB—88-154653. 

Contents include: formulae used in coastal streams calcula- 
tions; regression analysis of p (the model parameter) versus flow 
(the log of the runoff rate); summary of statistics for test results; 
results of analyses of representativeness of sampling; graphs of 
ratios of rainwater input to stream-water output; results of nonlin- 
ear regression analyses for conservative chemical constitutents; sup- 
plemental storm-event modeling; and representativeness of sam- 
pling. 
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34902 (PB—88-154687/XAB) Relationships between acid 
deposition, watershed characteristics, and stream chemistry in 
's coastal plain. Final report. Volume 3. 
B.1 and B.2. Campbell, S.; Bartoshesky, J.; a: D.; 
Janicki, A.; Petrimoulx, H. (Versar, Inc., Columbia, MD 
(USA)). Jun 1987. 270p. NTIS, PC A1l2/MF AOl1. 
See also Volume 2, PB—88-154679 and Volume 4, PB—88- 
154695; Also available in set of 8 reports PC E99, PB—88-154653. 
Contents include: data quality assurance and stream, precipi- 
tation, and meteorological data; data quality assurance; lyons creek 
stream chemistry, (routine sampling, storm-event chemistry, longi- 
tudinal sampling, groundwater chemistry). 


34903 (PB—88-154695/XAB) ree between acid 
deposition, watershed characteristics, and stream chemistry in 
ace coastal plain. Final report. Volume 4. Appendix 
B.3. Campbell, S.; Bartoshesky, J.; Heimbuch, D.; Janicki, 
A; * Petrimoulx, H. (Versar, Inc., "Columbia, MD (USA)). 
Jun 1987. 268p. NTIS, PC A12/MF AOl. 
See also Volume 3, PB—88-154687 and Volume 5, PB—88- 
154703; Also available in set of 8 reports PC E99, PB—88-154653. 
Contents include: data quality assurance and stream, precipi- 
tation, and meteorological data; Morgan Creek stream chemistry 
(routine sampling, storm-event chemistry, longitudinal sampling, 
groundwater chemistry). 


34904 (PB—88-154703/XAB) Relationships between acid 
watershed characteristics, and stream chemistry in 
Maryland's coastal plain. Final report. Volume 5. Appendix 
B.4, Campbell, S.; Bartoshesky, J.; Heimbuch, D.; Janicki, 
A.; Petrimoulx, H. (Versar, Inc., Columbia, MD (USA)). 
Jun 1987. 265p. NTIS, PC A12/MF AOl1. 
See also Volume 4, PB—88-154695 and Volume 6, PB—88- 
154711; Also available in set of 8 reports PC on PB—88-154653. 
Contents include: data quality assurance and stream, precipi- 
tation, and meteorological data; Granny Finley Branch stream 
chemistry (routine sampling, storm-event chemistry, longitudinal 
sampling, groundwater chemistry). 


34905 (PB—88-154711/XAB) Relationships between acid 
watershed characteristics, and stream chemistry in 
‘s coastal plain. Final report. Volume 6. Appendices 
B.5 and BS. Campbell, S.; Bartoshesky, J.; Heimbuch, D.; 
Janicki, A.; Petrimoulx, H. (Versar, Inc., Columbia, MD 
(USA)). Jun 1987. 119p. NTIS, PC A06/MF A0l. 
See also Volume 5, PB—88-154703 and Volume 7, PB—88- 
154729; Also available in set of 8 reports PC E99, PB—88-154653. 
Contents include: data quality assurance and stream, precipi- 
tation, and meteorological data; Lyons Creek precipitation chemis- 
try and meteorology (precipitation-event chemistry, precipitation 
detection/quantification levels, time-series plots of event-precipita- 
tion chemistry, wind roses); Washington College precipitation 
chemistry and meteorology (precipitation-event chemistry, precipi- 
tation detection/quantification levels, time-series plots of event pre- 
cipitation chemistry, wind roses). 


34906 ae ae between acid 
characteristics, and 


deposition, watershed 
Maryland's coastal plain. Final report. caien 7. Appendix 
C. Campbell, S.; Bartoshesky, J.; Heimbuch, D.; Janicki, A.; 
Petrimoulx, H. (Vv ersar, Inc., Columbia, MD (USA)). Jun 
1987. 163p. NTIS, PC A08/MF AOl. 

See also Volume 6, PB—88-154711 and Volume 8, PB—88- 
154737; Portions of this document are not fully legible; Also avail- 
able in set of 8 reports PC E99, PB—88-154653. 

Contents include: effects of acid deposition on coastal-feeder 
streams: description of study sites; geological survey of Kent, 
Queen Annes, and Anne Arundel counties; land-use analysis of 
three maryland watersheds with emphasis on their response to acid 
deposition; liming practices in Kent and Queen Annes counties. 


34907 (PB—88-154737/XAB) Spm pera snp rn acid 
watershed characteristics, and stream chemistry in 
Maryland's coastal plain. Final report. Volume 8. Appendices 
D and E. Campbell, S.; Bartoshesky, J.; Heimbuch, D.; Jan- 
icki, A.; Petrimoulx, H. (Versar, Inc. .» Columbia, MD 
(USA)). Jun 1987. 351p. NTIS, PC A16/MF AO1. 
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See also Volume 7, PB—88-154729; Also available in set of 8 
reports PC E99, PB—88-154653. 

Contents include: field and laboratory manuals (Maryland 
Acid Deposition Regional Assessment Study: Field Operator's 
Manual, Task II; Maryland Acid Deposition Regional Assessment 
Study: Field Operations Manual; Maryland Acid Deposition Re- 
gional Assessment Study: Laboratory Operations Manual; Maryland 
Acid Deposition Regional Assessment Study: Project Quality As- 
surance Plan; State of Maryland Acid Deposition Regional Assess- 
ment Report: Quality-Assurance - Quality Control Final Quarterly 
Report). 


(PB—88-155940/XAB) Economic and institutional 
copette-ef-vidh ad takdiiy'ta- itp eae ef ipeadbeiea 
pollution. Technical report. Rojas, T.D.; Segerson, K. (Wis- 
consin Univ., Madison (USA). Water Resources Center). 
1987. 43p. (WIS-WRC—87-03). NTIS, PC A03/MF A0O1. 

Two alternative means of controlling negative externalities 
(pollution), namely the use of ex ante regulation and the use of ex 
post liability, are compared. Alternative forms of liability, in par- 
ticular strict liability and negligence, are discussed. The different 
approaches are first compared using theoretical models of externali- 
ties to determine when one might be theoretically preferred to an- 
other. The results of the theoretical analysis suggest that, because 
no single alternative is a perfect control mechanism, the joint use of 
regulation, and some form of liability is perhaps best. The results 
are used as background information in an analysis of two case stud- 
ies of groundwater pollution. The first is contamination from the 
Kohler Company landfill in Sheboygan County, Wisconsin. The 
second is contamination from a municipally owned landfill in Ona- 
laska, Wisconsin. 


34909 (PB—88-156401/XAB) Selected hand-held calcula- 
tor codes for the evaluation of the probable cumulative hydro- 
logic impacts of mining. Sandberg, R.; Scheibach, R.B.; 
Koch, D.; Prickett, T.A. (Hittman Associates, Inc., Engle- 
= CO (USA)). Dec 1981. 298p. NTIS, PC A13/MF 

The objectives of the investigation were: to present a select- 
ed group of analytical models that will enable quick evaluation of 
both individual and cumulative impacts of surface mining on water 
resources; to consider the needs of the Office of Surface Mining 
relative to the capabilities of presently available programmabie 
hand-held calculators; to describe techniques that fill the gap that 
now exists between ordinary paper-and-pencil evaluations and full- 
sized digital-computer evaluations; to allow quick evaluation of 
permit applications without the need for complicated time-consum- 
ing computer analysis; and to design calculator programs for the 
needs of OSM, Region V. They are, however, applicable to hydro- 
logic problems in other areas of the United States as well. 


34910 (PB—88-857917/XAB) Leachate treatment. Janu- 
ary 1977-January 1988 (Citations from the Selected Water 
Resources Abstracts data base). Report for January 1977- 
January 1988. (National Technical Information Service, 
Springhcld, VA (USA)). Feb 1988. 103p. NTIS PC NO1/ 


Supersedes PB—87-854873. 

This bibliography contains citations concerning treatability 
studies on leachate from landfills and solid-waste disposal sites. Bio- 
logical treatment, chemical coagulation, carbon adsorption, resin 
adsorption, membrane processes, and stripping are among the treat- 
ment processes discussed. (This updated bibliography contains 184 
citations, 24 of which are new entries to the previous edition.) 
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5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 32290, 32300, 32310, 32340, 32348, 32360, 
32370, 32371, 32372, 32375, 32378, 32379, 32381, 33751, 34856, 34858, 34859, 
34862, 34873, 34874, 34897 


34911 (AERE-G—4290) Development of natural colloid 

1986-March 1987. Ivanovich, M.; Longworth, G.; Wilkins, 

M.A. (UKAEA Harwell Lab. Nuclear Physics Div.; De- 

tt of the Environment, London (UK)). Nov 1987. 

28p. (DOE-RW—87.084). NTIS (US Sales Only), PC A03/ 
A011. Order Number DE88752758/JAW. 

A sampling technique based on diafiltration has been devel- 
oped for the in situ collection of colloids (1 nm-1 ym diameter) 
from groundwater systems. A large-scale field rig is used to obtain 
the colloid sample, and a laboratory-scale rig is used to fractionate 
the colloid samples into convenient size ranges. The equipment has 
been tested in the field by using it to collect colloid samples both 
from a public water supply borehole at Markham Clinton, Notts., 
and from several boreholes at the uranium deposit in the Alligator 
Rivers region, Australia. These samples have been characterised in 
terms of their elemental composition, actinide isotopic activities and 
particle size. For each site about 1-2% of the uranium activity and 
10-70% of the thorium activity in the sub-1 ym size fraction were 
found to be associated with the colloid fraction. There is some evi- 
dence that particle aggregation can occur during storage and possi- 
bly during concentration. 


34912 Cte oa < dissolved uranium 
from well water. Part I. Determination of approximate effi- 
ciencies and of various adsorbents. Jasper, S.; 
Oldham, W.K. (British Columbia Univ., Vancouver 
(Canada)). 1982. 37p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88701933/JAW. 

Prepared for the Working Group on Post-Glacial Uranium 
Deposits, Ministry of Health (British Columbia). 

This study was undertaken in response to a request from the 
provincial Ministry of Health, to evaluate several methods for re- 
moval of uranium from well water in the Okanagan Valley of Brit- 
ish Columbia. The naturally occurring uranium levels in some of 
these wells is above 100 ppb, and as the drinking water standard for 
uranium is 20 ppb, it has become necessary to develop an efficient, 
easily operated system to reduce uranium concentration. This study 
oo reienuees une edaias meeaniantaaiae 
priate adsorbent and estimating its efficiency and capacity. 


34913 (INIS-mf—11190) Use of natural tritium in hidro- 
geological studies and prospects for the of this 
method in Betsinsky, P.; Spasov, K.; Kostadinov, 
K.; Yanev, Ya. (Bylgarska Akademiya na Naukite, Sofia). 
Oct 1984. 2p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE88702369/JAW. 

Yhe Institute for Hydrology and Meteorology at the Bulgar- 
ian Academy of Sciences and the University of Sofia have devel- 
oped a programme for studying the tritium content in natural 
waters and practical use of the data. A network for registration of 
tritium in atmospheric fallout over the territory is being 
built as a part of the East European network. It includes 9 stations 
located along the three meridional profiles, with an elevation vary- 
ing from 0 to 2370 m, and with monthly sampling. The paper dis- 
cusses preliminary results obtained for the region along the Osam 
river, and their use to solve practical hydrogeological problems. 
The results show the capabilities of the method in case of complex 
hydrogeological conditions, typical for Bulgaria. 


34914 (NIRS-RSD—78) Radioactivity survey data in 
Japan, part 1. Environmental materials. (National Inst. of 
Radiological Sciences, Chiba (Japan)). Oct 1987. 28p. NTIS 
(US Sales Only), PC A03/MF A0Ol. Order Number 
DE88753146/JAW. 

The environmental and dietary materials collected are rain 
and dry fallout (monthly for domestic program and for WHO pro- 
gram); airborne dust (quarterly); service water and freshwater (se- 
miyearly for source and tap water, yearly in fishing season for 
freshwater); soil (yearly); sea water (yearly); sea sediments (yearly); 
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total diet (semiyearly); rice (yearly in harvesting season in produc- 
ing and consuming districts); milk (quarterly in February, May, 
August and November in producing districts for WHO program, 
semiyearly in February and August in producing districts for do- 
mestic program, semiyearly in February and August in cosuming 
districts, semiyearly in April and October for powdered milk); 
vegetables (yearly in harvesting season in producing and consuming 
districts); tea (yearly in the first harvesting season); and fish, shel- 
fish and seaweeds (yearly in fishing season). Processes for the prep- 
aration of these samples for analysis are outlined and the procedure 
for separating strontium-90 and cesium-137 is described. In addition, 
the method for the determination of stable strontium, calcium and 
potassium are described, together with the method for activity 
counting. Then the data obtained are listed. (Nogami, K.). 


34915 (OH—84-47-K) Bruce nuclear power development 
(BNPD) postoperational aquatic studies. Summary 1979-1981. 
Carey, W.E. (Ontario Hydro Research Lab., Lae 
(Canada)). 2 Apr 1984. 96p. NTIS (US Sales Only), PC 
A0S5/MF A011. ler Number DE88701956/JAW. 

This report summarizes the results of three years of posto- 

aquatic study conducted between 1979 and 1981 at the 

Bruce Nuclear Power Development site. An increase in the rate of 
organic and inorganic sedimentation during the summer was noted, 
and was possibly related to construction activity at the Bruce GS 
‘B’ intake site. Vertical thermal stratification persisted later in the 
year at the 7 m contour of Bruce GS ‘A’ discharge than at other 
locations sampled. Water quality conditions reflected the oliogtro- 
phic state of Lake Huron. Several changes were noted in the biotic 
community. The taxonomic composition of attached algae, zoo- 
plankton and benthic macroinvertebrates varied between sampling 
years. The number of common naids, amphipods and the trichop- 
teran Cheumatopsyche increased substantially in the 1981 rock cage 
collections. The relative abundance of adult walleye, channel cat- 
fish and round whitefish in gill nets increased, with the former two 
species being more abundant (15 fish per net in September, 1980, 
and 33 fish per net in July, 1981, respectively) at the 3 m contour 
of the Bruce GS ‘A’ discharge transect than at other shoreline sam- 
pling locations. 


34916 (SNV—3103) Radionuclides in sediment around 
the Nuclear Power Station at Ringhals 1984, Notter, M. (Na- 
tional Swedish Environmental Protection Board, Solna). 
Oct 1986. 40p. (In Swedish). NTIS (US Sales Only), PC 
A03/MF AO01. Order Number DE88753316/JAW. 

To survey radionuclides in the sediments around the nuclear 
power station at Ringhals this investigation was made in 1984. The 
research are was 3200 km/sup2/ with 38 sampling stations. For the 
upper layer (0-2 cm) density, water content (TS %), ash content 
(AS %) and gammaamitting nuclides were determined. There were 
no extended regions with real accumulation bottoms. Closest to soft 
bottom character were two long regions parallel to the coast. Re- 
maining part mostly consist of sand, gravel and rocks. Frequently 
we found K-40, Cs-137 and Co-60 and at times also low concentra- 
tions of Sb-125, Cs-134 and Mn-54. No increased values of Cs-137 
was established in the sediments near the outlet. The Cs-137 con- 
tent was quite constant and mostly related to the organic content. 
Combined with the fact that sediments of the same type have lower 
concentrations in the Baltic this support the assumption that Cs-137 
in this area does mostly (to 40-90%) originate from the nuclear fa- 
cility Sellafield at the Irish Sea and, to a minor part, from fallout. 
The presence of Co-60 in the sediment is the outstanding trace of 
Ringhals power plant. In the vicinity of the discharge (approx. 16 
km radius) Co-60 was detected at 15 of 16 stations. The highest 
value was 12 Bq/kg d.w. at station 23. The concentration of Co-60 
declines from the discharge point towards the sea. Estimated depos- 
it of Co-60 in the investigated area is about 7 10/sup10/Bq or 12- 
19% of the total Co-60 outlet from Ringhals power station. At sta- 
tion 2 sedimentation rate was determine to 1.7-2.5 mm/year and at 
station 23 to 2.9 mm/year. (authors). 


34917 (STUK-A—54, pp 19-40) Deposition. Chapter 2. 
Mar 1987. NTIS (US Sales Only), PC A09/MF AO1. Order 
Number DE88780083/JAW. 
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In Studies on environmental radioactivity in Finland 1984- 
1985. Annual 

Monitoring of radionuclide contents in rainwater is a useful 
way to keep a check on any change in the external radiation dose 
caused by the deposited material. Thus analyses of *H, ®Sr and 
Sr as well as ‘°*Cs and other gamma radionuclide contents in 
deposition were contizued both nationwide and in the vicinities of 
the nuclear power stations at Loviisa and Olkiluoto. The depositon 
of Sr and ‘Cs was lower than in previous years, being only a 
small fraction of the highest deposition values measured in 1963. 
The tritium concentrations were also lower than in 1983. The total 
annual deposition of tritium at different sampling stations varied 
from 1.8 kBq m= to 3.0 kBq m=”. 


sag18 ©=9 (STUK-A—54, BP 107-133) Surface water. Chap- 
ter 6. Mar 1987. NTIS (US Sales Only), PC A09/MF AOI. 
Order Number DE88780083/JAW. 


In Studies on environmental radioactivity in Finland 1984- 
1985. Annual report. 

Monitoring of radioactivity in fresh and sea water was con- 
tinued during 1984-1985. The results of ®Sr, *H, *°, *°Pu, and 
gamma radionuclide determinations reported in this chapter are 
either from nationwide survey programmes or from monitoring 
programmes in the vicinities of the Loviisa and Olkiluoto nuclear 
power stations. The Sr, '*"Cs and *H levels in fresh water have 
decreased slightly or remained at roughtly the same level as in the 
previous years. The **°, Pu concentrations in sea water near the 
nuclear power stations were roughly the same as earlier. Concen- 
trations in the open sea were about the same as in the coastal areas. 
Some activation products were detected three times in sea water 
near the outlet of the Olkiluoto nuclear power station. 


34919 (STUK-A—54, pp 135-166) Sediments and 
indicators. Chapter 7. Mar 1987. NTIS (US Sales Only), PC 
A09/MF A0O1. Order Number DE88780083/JAW. 

In Studies on environmental radioactivity in Finland 1984- 
1985. Annual report. 

Determinations of ®Sr, certain gamma emitting nuclides and 
239 240Py in bottom sediment in the Baltic Sea area and in sedi- 
menting material and biota near the Loviisa and Olkiluoto nuclear 
power stations were continued in 1984 and 1985. In the bottom 
sediments of the deep Baltic basins, the total amounts of Sr, %°7C 
and Pu were 8.5-80 Bq m~?, 83-3200 Bq m~? and 4.7-190 Bq m=, 
respectively. The ranges were about the same as in the earlier re- 
ports’, 2 In sedimenting material and biota the conentrations of 
Sr and *°, *°Pu were roughly the same as in 1983. The amounts 
and selection of reactor originated activation products were not 
changed in the vicinity of the two nuclear power stations. Small 
amounts of *’Cs and '™Cs released from the Loviisa nuclear 
power station were detected in 1985. 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 32338, 32379, 33489, 33751, 35030 


34920 (CWS—121985) Marine bird distribution in Lan- 
caster Sound and potential impacts of marine transport. (Ca- 
nadian Wildlife Service, Edmonton, Alberta). Dec 1985. 
3lp. (MICROLOG—88-01119). Canadian Wildlife 

175 Woodward Dr., Ottawa, Ont., Canada K1A 0E7; $N/ 
C; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1; 
$10 CAN. 

The available information on the occurrence and distribution 
of marine birds in Lancaster Sound is summarized. Although 
survey data to fully document the seasonal distributions of marine 
birds in Lancaster Sound are incomplete, there is sufficient informa- 
tion to strongly suggest that oil pollution resulting from develop- 
ment and transportation of oil through that portion of the North- 
west Passage will adversely affect the survival of some 
whose breeding areas to date have been relatively free from oil pol- 
lution. Significant portions of the area’s breeding populations gather 
in small areas of open water, particularly during spring migration in 
most years and throughout the breeding season in years with heavy 
ice conditions. During such a year, birds are likely to concentrate 
in those limited areas of open water where oil is also likely to col- 
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lect. Any bird contaminated by oil in such conditions will most 
likely die. In addition, survival of some populations could be fur- 
ther jeopardized by changes in food availability caused by disrup- 
tion or contamination of feeding areas associated with stable ice 
edges. There is no evidence to suggest that available oil spill coun- 
termeasures can mitigate these adverse effects. The current level of 
understanding of arctic marine ecosystems does not permit biolo- 
gists to accurately predict precise effects of particular oil spills nor 
is the knowledge of marine bird distribution adequate to permit in- 
formed decisions on the effective deployment of any oil spill coun- 
termeasures which may be developed. 44 refs., 14 figs., 4 tabs. 


5206 Regulations 


REFER ALSO TO CITATION(S) 32113, 32114, 34882 


Agency, Cincinnati, 
Research Lab.). Dec 1987. 
13p. (EPA -00/D-87)968) 1 S, PC A03/MF A011. 

The Safe Drinking Water Act of 1974 mandates that EPA 
be concerned with the supply of potable water to the consumer. 
Although most emphasis has been placed on water quality as it 
leaves the treatment plant, interest is increasing in the role of the 
distribution system in causing water-quality deterioration. In addi- 
tion, distribution systems often account for 80% of total utility ex- 

in drinking water. This paper reports on the research 
being conmacted by the USELP-A. tn the antes of Cost taodelind 
development of systems for maintaining leak and break records, and 
for assessing the probability of breaks and leaks occurring in distri- 
bution systems. 


(PB—88-154307/XAB) Report to Congress: Mu- 

nicipal Wastewater Lagoon Sindy. Volume 1, (Environmental 
Protection Agency, vlan sary DC (USA). Office of Mu- 
ene —_ Control). Nov 1987. 102p. NTIS, PC A06/ 


Oh ee 

This report presents the results of the Municipal Wastewater 
Lagoon Study performed by the USEPA in response to Section 
3018 of RCRA and Sec. 246 of the Hazardous and Solid Waste 
amendments of 1984. The objectives are to determine: number and 
size of municipal lagoons; types and quantities of waste contained in 
such lagoons; the extent to which such waste has been or may be 
released from such lagoons and contaminates ground water; and 
available alternatives for preventing or controlling such releases. 





34923 (PB—88-154315/XAB) Report to Congress: Mu- 
nicipal Wastewater Lagoon Study. Volume 2. (Environmental 


Protection Agency, W DC (USA). Office of Mu- 
pow Pollution Control). ov 1987. 412p. NTIS, PC A18/ 


See also Volume 1, PB—88-154307; Portions of this docu- 
ment are not fully legible. 

This report presents the appendices of the Municipal Lagoon 
Study. It includes lagoon design, ground-water protection; flow 
rates; sampling; linings; and models. 


(PB—88-169784/XAB) SRF (State Water Pollu- 
tion Control Revolving Fund): initial guidance for state re- 
volving funds. (Environmental Protection Agency, Washing- 
ton, DC (USA)). Jan 1988. 104p. NTIS, PC A06/MF AOl. 

The document represents the Environmental Protection 
Agency's (EPA) approach to implementation of Title VI of the 
Clean Water Act (CWA), until interim final regulations on selected 
provisions in the guidance are issued. The release of the document 
marks a significant step in the transition of the responsibility for fi- 
nancing, and managing municipal wastewater-treat- 
ment facilities from the Federal government to States and localities. 
It will assist EPA Regions in their review of proposed State Water 
Pollution Control Revolving Fund (SRF) programs and provide 
States with initial guidance on applying for Capitalization Grants. 
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53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 34801 
5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 32336, 33736, 33737, 33738 


34925 (IUG-pre—87-6) Environment and the national 

aa A conceptual perspective. Leipert, C.; Simonis, 

(Wissenschaftszentrum Berlin fuer Sozialforschung 

sGrbl (WZB) (Germany, F.R.). Internationales Inst. fuer 

elt und Gesellschaft). 1987. 43p. (In German). NTIS 

(US Sales Only), PC A03/MF AOl. Order Number 
C88752154/3AW. 

An economic accounting system that does not adequately re- 
flect the interrelations between economy and environment is out- 
dated. An extended accounting system is required with which the 
effects of production on the environment as well as the reactions of 
producers, consumers and government to combat and to prevent 
environmental pollution can adequately be registered. In this paper 
the possibilities of introducing environmental considerations into 
national accounts are discussed. 


34926 (IUG-rep—87-8) On the national accounts of en- 
vironmental 1975-1985. Ryll, A.; Wadewitz, S. 
(Wissenschaftszentrum Berlin fuer Sozialforschung bH 
(WZB) (Germany, F.R.). Internationales Inst. fuer Umwelt 
und Gesellschaft). 1987. 194p. (In German). NTIS (US Sales 
Only), PC A09. Order Number DE88752155/JAW. 

The increasing economic importance of environmental pro- 
tection requires a differentiated and fully developed statistical basis. 
A systematic treatment of monetary transactions is possible within 
the framework of the System of National Accounts and its further 
refinement. This report summarizes the methodological work and 
the empirical results of monetary environmental reporting for the 
Federal Republic of Germany from. 1975 to 1985. It deals with the 
capital formation in environmental protection, the growing capital 
stock and the related current costs. The presentation focuses on the 
level and structure of environmental protection expenditures rather 
than on conventional accounting figures such as production, final 
demand and income distribution. With respect to the official statis- 
tics this report provides a contribution towards an improved system 
of monetary environmental reporting. (orig./HSCH). 


34927 (NP—8770131) Technology and the cybernetics of 
biosystems. Vester, F. (Hochschule der Bundeswehr Muen- 
chen, Neubiberg (Germany, F.R.)). 1983. 40p. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88770131/JAW. 

Six theses four of which are presented corroborate the opin- 
ion the author voiced on the occasion of an inaugural speech held 
in 1983: 1) There is no original or primary technology except in the 
biological domain. 2) It is only natural, therefore, that biosystems 
looking back on billions of years of their structural, functional and 
organizational formation should be the yardstick of a future surviv- 
al technology. 3) The still rough and inefficient copies of natural 
structures and functions, namely man-made technology, cannot be 
integrated into a viable system but with the help of a cybernetic 
organization. 4) All further efforts of humanizing our industrial so- 
ciety using the conventional technocratic methods which are 
against the biological nature of man, are therefore doomed to fail. 
(orig. /HSCH). 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
; 5502 Biochemistry 


5302 Assessment Of Energy Technologies 
REFER ALSO TO CITATION(S) 32177, 32194, 34146 


34928 (CONF-870903—Vol.2-Absts., pp 10.1: ~ Eavi- 
ronmental assessment of solar power 
Sootha, G.D.; store pe nro B. t of er 
i zy New Delhi (India)). 1987. 
(US Sales Only), PC A99. Order Number 
DE88770197/JAW. 
From International Solar Energy Society international con- 
gress on solar energy; Hamburg, F.R. Germany (13 Sep 1987). 


statement. (Department of Energy, 
Billings, MT (USA). Western Area Power Administration). 
1987. 68p. NTIS, PC A04/MF A0l1;1. Order Number 
DE88007982/JAW. 

The Western Area Power Administration (Western) pro- 
poses to construct, operate, and maintain approximately 29.8 miles 
of new 230-kV transmission line between Conrad and Shelby, Mon- 
tana. The project also includes relocation of approximately 4.9 
miles of the existing Havre-Shelby 115-kV transmission line, con- 
struction of a new 230/115-kV substation (Shelby No. 2) and con- 
struction of approximately 2.6 miles of new 115-kV transmission 
line to interconnect the proposed Shelby No. 2 and existing Shelby 
No. 1 substations. The project involves a total of approximately 36 
miles of new transmission line. The area is presently served by a 
single transmission loop consisting of 115-kV and 161-kV facilities. 
This system is in urgent need of improvements to correct low vol- 
tages, overloaded facilities, and loss of service that has been experi- 
enced and which will worsen as loads grow in the area. The pro- 
posed action would provide improved service to area loads and 
system reliability, contribute to energy conservation, and provide 
additional flexibility for future expansion when and if it becomes 
necessary. Alternatives considered include no action, energy con- 
servation, other generation sources, other transmission systems and 
technologies, and the proposed action with routing and design al- 
ternatives. Unavoidable adverse effects of the proposed action 
would be construction related impacts on land use, visual, and bio- 
logical resources. 14 refs., 1 fig., 3 tabs. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 32557, 32696, 32697, 32716, 32739, 32740, 
32741, 32742, 34934, 34935, 34937, 34963, 34975, 34982, 34991, 35010 


34930 pLs010 plasmid vector. Lucks, S.A.; Balganesh, 
T.S. (to t. of Energy, Washington, DC).. US Patent 
4,729,954. 8 1988. Filed date 19 Feb 1985. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

This patent describes recombinant plasmid pLS101, deposit- 
ed in the American Type Culture Collection under deposit #39938. 
It is characterized as a Mal* transformant and consists essentially of 
a 2.0 Kb MalM gene fragment ligated to a 4.4 Kb Tc/sup r/ DNA 
fragment and inserted in a suitable Gram-positive bacteria. 


34931 


Retinal proteins: Light sensing and energy trans- 
Lanyi, J.K. eas Ames Lab. (USA)). pp 121- 


duction. 

ae aes tea response. Scott, G.P.; Wahner, 
Ames, IA; Iowa State University Press (1983). 

(CONF.8106348—). 

From 2. John Lawrence interdisciplinary symposium on the 
physical and biomedical sciences: radiation and cellular response; 
Sioux Falls, SD, USA (3 Jun 1981). 

Retinal proteins comprise a distinct group of membrane- 
bound pigments, activated by the absorption of light. In all cases, 
the retinal is bound to the protein via a Shiff's base, and there is 
evidence for extensive interaction of the retinyl chain with aromatic 











amino acids. After absorption of a photon, the retinal-protein com- 
plexes undergo a series of dark reactions, each characterized by a 
spectral shift, change in protonation, etc., and ionic transport re- 
sults. The mechanisms involved in the transduction of light-energy 
to an ionic movement are different for the different systems. 1) 
Vertebrate rhodopsin systems are found in rod outer segments 
(ROS) disk membranes, Illumination causes decrease in sodium per- 
meability of the ROS membrane and hyperpolarization. The princi- 
pal question is the means of amplification of the light signal, i.e. the 
nature of the transmitter between disk and ROS membrane. Evi- 
dence for both cyclic GMP and calcium as transmitters have been 
presented. 2) Bacteriorhodopsin systems are found in patches 
("purple membrane”) in the cytoplasmic membrane of Halobacter- 
ium halobium. This is the best described retinal-protein; its amino 
acid sequence and tertiary structure are known. Bacteriorhodopsin 
is a pump for protons without the participation of any other com- 
ponent, and it serves as a source of energy in the form of proton- 
motive force for the cells. The energy so conserved is utilized. for 
ATP synthesis, sodium extrusion, etc. 3) Halorhodopsin is found in 
the cytoplasmic membrane of H. halobium. This recently discov- 
ered retinal-protein acts as a light-driven pump for sodium ions. 
Since the membranes are very impermeable to sodium, large mem- 
brane potentials develop. Investigations of the three systems de- 
scribed will shed light on molecular mechanisms of signal and 
energy transduction. 


5503 Cytology 
34932 grat de ey Cell-cell and _ cell-stromal 
interactions in differentiation therapy. Medina, D.; Huber- 


man, E. (Baylor Univ., Houston, TX (USA). Dept. of Cell 
Biology; Argonne National Lab., IL (USA)). 1987. Contract 
W-31109-ENG-38. 13p. (CONF-8710314—). NTIS, PC 
A03/MF A01;1. Order Number DE88009962/JAW. 

From 2. conference on differentiation therapy; South Hamp- 
ton, Bermuda (23 Oct 1987). 

Differentiation and proliferation of tumor cells can be modu- 
lated by direct cell contact and by diffusable macromolecules pro- 
duced by stromal cells. The expression of specific functions of stro- 
mal, as well as epithelial cells can be influenced by specific inducers 
that can modulate synthesis and secretion of growth factors, extra- 
cellular matrix molecules and cell surface molecules. The end result 
of such alterations of stromal cell function is a decrease in prolifera- 
tion and/or increase in differentiative properties of the tumor cell. 
The important factors in normal prostate gland differentiation are 
not well defined, whereas a variety of molecules have been defined 
in mammary gland and hematopoetic growth and differentiation. It 
is important to recognize that the induction of differentiation in 
epithelial systems does not automatically signify an alteration in tu- 
morigenesis, much less prove the importance of cell-cell interac- 
tions in differentiation of epithelial tumors. Although there are re- 
ports of regression of tumors in strong embryonic fields or in re- 
generating fields and isolated reports of non-neural epithelial 
tumors converting to benign growth when placed in heterotypic 
cellular interactions, what is desperately needed is convincing evi- 
dence in well-documented model systems that specific induction of 
differentiated function in epithelial tumors occurs and that the phe- 
nomenon operates under the same fundamental laws that regulate 
cell differentiation in normal development. Until such results can be 
demonstrated and widely, the concept of differentiation 
therapy will only be applicable to specialized cases like hematopoe- 
tic tumors and teratocarcinomas. To simply demonstrate that an in- 
ducer generates a differentiated response in a tumor cell population 
is not sufficient to argue that growth and tumorigenicity will be 
compromised. 96 refs. 


34933 (DOE/ER/60564—T1) Effect of alveolar macro- 
phage motility and chemotaxis on clearance of particles from 
lung surfaces: Progress report, year No. 1 (1987-1988). Lauf- 
fenburger, D.A. (Pennsylvania Univ., Philadelphia (USA)). 
1988. Contract FG02-87ER60564. 82p. NTIS, PC A05/MF 
A01;1. Order Number DE88009269/JAW 

In the distal airways, the alveolar macrophage plays a cru- 
cial role in defense of the lung against inhaled pathogens. These 
cells have been observed in vitro to move chemotactically in re- 
sponse to many types of attractants that may be present on the 


lung’s surface during a bacterial or particulate challenge. This 
paper investigates the hypothesis that chemotactic ability is an im- 
portant part of the defensive action of these cells as they ingest bac- 
teria on the lung surface. We compare our mathematical model for 
lung clearance to previously published: bacterial clearance data, and 
determine the amount of alveolar macrophage chemotactic ability 
required to account for observed clearance rates. The results show 
that while random motion is insufficient for clearance, only a mod- 
erate amount of chemotactic ability is actually necessary for our 
predicted clearance rates to agree with experimentally measured 
clearance rates. 
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REFER ALSO TO CITATION(S) 32738, 34930 


34934 (LA-UR—88-1715) HIV envelope drift. Myers, G. 
(Los Alamos National Lab., NM (USA)). 1988. Contract 
W-7405-ENG-36. 9p. (CONF-8803107—1). NTIS, PC A02/ 
MF AO0O1;1. Order Number DE88010932/JAW. 

From Workshop on uses of R-DNA derived and synthetic 
peptide antigens for HIV detection; Bethesda, MD, USA (1 Mar 
1988). 

The consensus sequences for (HIV) the Human Immunodefi- 
ciency Virus,envelope proteins can also be examined with regard to 
what might be called differential drift. Conserved and hypervaria- 
ble regions, or domains, of the envelope were defined in 1986, 
when the extent of conspicuous HIV variation began to be noticed. 
Although a large fraction of the envelope residues are subject to 
drift, once substition at some particular site begins, constraints will 
most likely naturally arise in relation to which residues will admit 
of substitution thereafater. Thus, we should not expect that the type 
1 and type 2 HIVs will manifest identical patterns of conservation 
and hypervariability. They already reveal significant differences in 
the number of cysteine residues, for example; although it is far less 
obvious, there is some indication that with the sequences analyzed 
thus far that the Zairean and North American HIVs may be differ- 
entially drifting as a direct consequence of their high rates of diver- 
sification. What makes this case of drift so extraordinary is the 
rapid pace which appears to be characteristic of the HIV specia- 
tion, stemming from not merely the high mutation rate, but also 
from proliferation in what might be for these viruses a relatively 
new ecological niche. 3 figs. 


34935 (OTA-BA—373) Mapping our genes: The genome 
projects: How big, how fast?. (Office of Technology Assess- 
ment (U.S. Congress), Washington, DC). Apr 1988. 218p. 
Ofice of Technology Assessment, 600 Pennsylvania Ave. 
SP petangen, DC 20510;1. Order Number T188009778/ 
For the past 2 years, scientific and technical journals in biol- 

ogy and medicine have extensively covered a debate about whether 
and how to determine the function and order of human genes on 
human chromosomes and when to determine the sequence of mo- 
lecular building blocks that comprise DNA in those chromosomes. 
In 1987, these issues rose to become part of the public agenda. The 
debate involves science, technology, and politics. Congress is re- 
sponsible for {open<quotes}writing the rules{close—quotes} of 
what various federal agencies do and for funding their work. This 
report surveys the points made so far in the debate, focusing on 
those that most directly influence the policy options facing the US 
Congressional interest focused on how to assess the ra- 

tionales for conducting human genome projects, how to fund 
human genome projects (at what level and through which mecha- 
nisms), how to coordinate the scientific and technical programs of 
the several federal agencies and private interests already supporting 
various genome projects, and how to strike a balance regarding the 
impact of genome projects on international scientific cooperation 
and international economic competition in biotechnology. OTA 
prepared this report with the assistance of several hundred experts 
throughout the world. 342 refs., 26 figs., 11 tabs. 
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34936 Molecular genetic strategies investigate 
eo Gusella, IF: Lehrach, 
H. (Neurogenetics Lab. Massachusetts General Hospital 
(US)). pp 17-30 of Proceedings of the 1987 IEEE particle 

erator conference: Accelerator engineering and tech- 
nology. Di Donato, S.; Di Mauro, S.; Mamoli, A.; Row- 
uo. New York, NY; Raven Press (1988). (CONF- 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

In 1983, the DNA marker G8 was identified from a collec- 
tion of random human DNA segments cloned in a bacteriophage 
vector. This marker, which mapped to chromosome 4, demonstrat- 
ed tight linkage to the HD locus in two large families. Subsequent 
characterization of the marker has made it feasible to implement 
presymptomatic testing and prenatal diagnosis of HD. More impor- 
tantly, G8 is now being used in various strategies to isolate the 
defect responsible for the disorder. Characterization of the mutant 
gene or DNA region should provide insight into the nature of the 
pathology and may present possibilities for a treatment. This chap- 
ter describes the authors’ progress using the G8 marker to answer 
basic questions regarding the genetics of HD and to map the defect 
more precisely on chromosome 4. It also outlines current strategies 
the authors and collaborating laboratories are pursuing to isolate 
the HD gene. 


34937 Extrachromosomal elements in lower eukaryotes:. 
Wickner, R.B.; Hinnebusch, A.; Lambowitz, A.M.; Gunsa- 
lus, I.C.; Hollaender, A. (eds.). New York, NY; Plenum 
Press (1986). 550p. Plenum Press , New York Publishing 
Corp., 233 Spring St., New York, NY 10013;1. Contract 
FG02-86ER 13523. 

From Conference on extrachromosomal elements in lower 
eukaryotes; Urbana, IL, USA (1 Jun 1986). 

While most genes are c the nonchromosomal 
genes have played a disproportionate role in molecular biology, in 
part because of their easy accessibility and in part because they rep- 
resent the most mobile portion of a cell’s genome. Fungi, yeasts, 
protozoa, slime molds, algae, and other single-celled nucleated spe- 
cies, have recently gained dramatic popularity with the develop- 
ment of transformation methods for Saccharomyces, Neurospora, 
Schizosaccharomyces, Dictyostelium, and others of this group. The 
realization that Saccharomyces has oncogenes, RNA tumor viruses, 
intervening sequences, and all the mitotic, mitochondrial, and other 
structures typical of so-called “higher” eukaryotic organisms has 
confirmed the use of such organisms as model systems. Their use in 
biotechnology also shows great promise. The study in lower eukar- 
yotes of mitochondria and chloroplasts has yielded many insights 
into similar structures in higher organisms as well as many unex- 
pected finds, such as mechanisms of intron excision and the biology 
of introns, RNA catalysis, variation of the genetic code, and mech- 
anisms of protein import across membranes. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 32738, 32739, 34941, 34966 


34938 (PB—88-145297/XAB) Kinetics of ingested *7?Rn 
in humans determined from measurements with '**Xe. Project 
summary report. Correia, J.A.; Weise, S.B.; Callahan, R.J.; 
Strauss, H.W. husetts General Hospital, Boston 
eke Radiology Dept.). Dec 1987. 900p. S, PC A99/ 


The problem of naturally occurring 222-radon contamination 
has received a great deal of public and scientific attention over the 
past several years, and has become a major public health issue 
worldwide. The purpose of the work reported in this document 
was to provide information about the behavior of ingested 222- 
radon in the digestive system and other organs of the human body. 
133-Xenon, an element which behaves in the same manner as 222- 
radon in tissue and differs only in tissue solubility, was used in stud- 
ies on human subjects. The tissue solubility differences were ac- 
counted for by using the tissue/blood partition coefficients of the 
two gases. 


5506 Medicine 


REFER ALSO TO CITATION(S) 32326, 34946, 35313, 35314 


(BNL—40998) QA, QC and validation of imaging 
cosas and software. Weber, D.A.; Ivanovic, M. (Brook- 
haven National Lab., Upton, NY (USA)). 1988. Contract 
AC02-76CH00016. 15p. (CONF-880261—1). NTIS, PC 
~—™ A01;1; GPO Dep. Order Number DE88007667/ 

From Society of Nuclear Medicine winter meeting; Phoenix, 
AZ, USA (12 Feb 1988). 

This paper addresses the development, testing, quality assur- 
ance (QA) and validation (V) of imaging hardware and software in 
nuclear medicine. QA, QC and V are discussed from the perspec- 
tive of the nuclear medicine specialist, the regulator and the legal 
specialist. Complete testing programs and specific methods of QA, 
QC and V of nuclear medicine hardware and software are present- 
ed. NEMA standards for performance measurements of planar scin- 
tillation cameras and camera SPECT systems are reviewed; FDA 
policy on regulation of software used in medicine is discussed; legal 
aspects underlying the development of clinical software, and the 
practical value of copyright and patents are presented; and new, 
promising directions in hardware and software development are 
given. Since the primary focus of the meeting is QA, QC and V of 
gamma camera, single photon emission computed tomography 
(SPECT) and positron emission tomography (PET) systems and re- 
lated imaging software, we introduce the presentations and pro- 
ceedings with discussion of a few questions that are key to the use 
and understanding of these tests and measurements. 22 refs., 10 
figs., 1 tab. 


34940 (CONF-8509442—) Proceedings of Joint Interna- 
tional on the role of noninvasive imaging modali- 
ties in clinical decision making of coronary artery disease. 
Mena, I.G.; Strauss, H.W. (eds.). (Du Pont de Nemours 
I) and Co., Wilmington, DE (USA). Diagnostic Imaging 
Div.). 1986. Contract FG05-85ER60359. 122p. NTIS, PC 
~~ A01;1; GPO Dep. Order Number DE88005804/ 
AW. 
From Joint international symposium on the role of noninva- 
sive imaging modalities in clinical decision making of coronary 
otery aan Washington, DC, USA (9 Sep 1985). 
This report contains ten papers on the use of noninvasive im- 
aging in clinical diagnosis and decision making. Topics include 2 
cost analysis of magnetic resonance imaging in medical technology, 
diagnostic uses of MRI in chronic coronary artery disease, clinical 
applications of cine computed tomography, the use of PET as a 
clinical tool, and the use of echocardiography in coronary artery 
disease. Individual papers are processed separately for the data 
base. (TEM) 


34941 (DOE/ER/60487—2) Development of more effica- 
Se 
by analytical characterization of Se - 
tures: Progress report for period September 1, 1987-August 
31, 1988. Heineman, on, R. (Cincinnati Univ. OH (USA). 
Dept. of Chemistry). Apr 1988. Contract FG02- 86ER60487. 
8p. NTIS, PC A02/MF AO0l;1.. Order Number 
1H88009212/JAW. 

The long-range objective of this research is the development 
of more efficacious technetium-99m radiopharmaceuticals for use as 
imaging agents in diagnostic nuclear medicine. These objectives are 
being met by the development of analytical techniques which are 
capable of separating radiopharmaceutical mixtures into their com- 
ponent technetium complexes for subsequent evaluation. Three 
areas have been investigated during the second year of this project. 
(1) A chromatographic procedure has been developed for the sepa- 
ration of technetium dicarboxypropane diphosphonate (DPD) com- 
plexes. Tc-DPD complexes have been isolated from radiopharma- 
ceutical preparations. The concentration of each complex in the 
preparation varies significantly depending on the pH of the prepa- 
ration, the concentration of technetium, the presence or absence of 
oxygen, and the time interval after preparation. A single Tc-DPD 
complex has been isolated which shows good skeletal uptake and 
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rapid soft tissue clearance. (2) An HPLC procedure for analyzing 
urine for Tc-Diphosphonate complexes has been developed. A Tc- 
HEDP complexd injected into a dog was found to concentrate rap- 
idly in the bladder in the same chemical form. (3) An HPLC tech- 
nique for the determination of /sup 99m/TcO,” in disphosphonate 
radiopharmaceuticals and biological samples has been developed. 15 
refs., 2 figs. 


34942 (INIS-mf—11675) Development of NMR tomo- 
superconducting 


magnets 
netic resonance. Final report. Mueller, W.; Knuettel, B. 
(Bruker Analytische Messtechnik G.m.b.H., Rheinstetten 
(Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Oct 1987. 98p. (in 
German). NTIS (US Sales Only), PC A05/MF AOl1. 
Number DE88753258/JAW. 

For the application of MR in medicine the following super- 
conducting magnet systems have been developed: a) A research 
system with magnetic field strength of 2.4 Tesla and room tempera- 
ture bore of 400 mm. b) A whole body system with a field strength 
of 1.5 Tesla, and c) a whole body system with a field strength of 
1.9 Tesla. Each system is capable of performing routine imaging 
and in vivo-spectroscopy. With newly developed RF-electronics, 
digital electronics and user-friendly software these MR-systems are 
especially suited for medical applications. With 4 refs., 8 tabs., 55 
figs.. 


34943 (LUMEDW-MEXL—1016-01-112(1986)) Radio- 
procedures of the biliary tract and their complications. 
Nilsson, U. (Lund Univ. (Sweden). Dept. of Diagnostic Ra- 
diology). 1986. 54p. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE88753315/JAW. 
In order to assess the incidence and type of complications at 
PTC and transhepatic bile duct intubation three different patient 
populations were investigated retrospectively. Information form an- 
giofraphy (n =83), CT (n =23), PTC examinations (n = 237) and 
medical records were analysed in order to detect complications 
caused by the transhepatic procedures. Complications were ob- 
served in 17-33%, treatment was required in 4-6% and procedure 
related mortality was 1-2% in the different materials. A randomised 
prospective clinical investigation in 200 consecutive patients was 
performed to evaluate the diagnostic efficacy of preoperative intra- 
venous infusion cholangiography (PIC) with iotroxate as compared 
to that of operative cholangiography (OC) and to assess the inci- 
dence of complications. Bile duct calculus was underdiagnosed 
with PIC in 1/124 patients and overdiagnosed with OC in 3/124 
patients examined with both methods. PIC was found to reduce op- 
erating time significantly. Only two minor (1%) and no serve of 
fatal reactions to iotroxate were noted. An experimental model was 
set up to study the morphology of surgically created stenotic bile 
duct anastomoses in 13 pigs before and after transhepatic balloon 
catheter dilatation. In pigs not dilated by balloon catheter a fibrotic 
stenosis persisted during a follow-up period of 25 weeks. Transhe- 
patic balloon catheter dilatation of the stenotic area caused a bile 
duct wall lesion which resulted in a fibrous healing that was almost 
complete after four weeks. An initial increase of the stricture diam- 


eter was followed by partial restenosis in the short-term follow-up. 
With 170 refs. 


34944 (ORNL/TM—10618) Nuclear medicine progress 
report for quarter ending September 30, 1987. Knapp, F.F. 
Jr.; Allred, J.F.; Ambrose, K.R.; Rice, D.E.; 
Srivastava, P.C. (Oak Ridge National Lab., TN (USA)). 
Mar 1988. Contract AC05-840R21400. 2p. NTIS, PC 
am A01;1; GPO Dep. Order Number DE88008015/ 
In this report the preparation of a new radioiodinated nu- 
cleoside as a potential tumor-localizing agent is described. The p- 
iodophenyl analogue of 5-amino-1-8-D-ribofuranosylimidazole-4- 
carboxamide (AICA) was prepared by a 5-step reaction sequence. 
The iodine-125-labeled analogue was evaluated in rats and nude 
mice with implanted tumors. This agent crossed the intact blood- 
brain barrier (0.28% injected dose/gm at 5 min) and also showed 
some uptake in implanted tumors (0.74% injected dose/gm at 30 
min). These preliminary results demonstrate that radioiodinated nu- 
cleoside analogues are good candiates for tumor localization. To 
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evaluate the possible formation of 3-R,S-hydroxy-3-methyl metabo- 
lites from radioiodinated 15-(p-iodophenyl)-3-R,S-methylpentade- 
canoic acid ("BMIPP”), a new synthesis of 3-R,S-hydroxy fatty 
acids has been developed involving C-2 acylation of the ester 
("Meldrum’s” acid) formed by condensation of malonic acid with 
acetone. Treatment with acid forms the methyl ketone which is 
condensed under Reformatsky conditions to give the racemic B-hy- 
droxy-8-methyl ester which is then hydrolyzed with base. In this 
way, the B-hydroxy analogues of BMIPP and 3-methylheptadecan- 
oic acid have been prepared for the first time and are being used in 
biological studies. 8 refs., 3 figs., 2 tabs. 


Californium-252 in brachytherapy physical aspects 
and | treatment Beach, L. New York, NY; Ameri- 
can Institute of Chemical Engineers (1987). 15p. (CONF- 
870822—). American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017. 

From American Institute of Chemical Engineers summer na- 


tional meeting; ae MN, USA (16 Aug 1987). 
Technical Paper 44 


Californium-252 es first proposed for tumor therapy in 
1965 shortly after it was discovered in the debris of a nuclear weap- 
ons test. The isotope is presently produced in the High Flux Iso- 
tope Reactor (HFIR) at Oak Ridge National Laboratory and en- 
capsulated into sources at the Savannah River Laboratory by the 
U.S. Department of Energy. Cf-252 is made through a series of 
neutron captures and beta decays as shown in figure 1. It has a 
half-life of 2.56 years and decays by alpha decay and spontaneous 
fission. The resulting fission spectrum neutrons have a very high 
cell killing efficiency (RBE =6) and are therefore very effective 
against tumors where the sources can be placed in or near the 
tumor. 
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REFER ALSO TO CITATION(S) 32055, 32056, 32068, 32076, 32089, 32094, 
32150, 32716, 34934 
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34946 (BNL—41240) Microscopy and elemental analysis 
in tissue samples using microtomography with syn- 
chrotron x-rays. Spanne, P.; Rivers, M.L. (Linkoeping Univ. 
(Sweden). Dept. of Radiation Physics; Brookhaven National 
Lab., Upton, NY (USA); Chicago Univ., IL (USA)). 1988. 
Contract AC02-76CHO00016. 4p. (CONF-8804138—1). 
ae PC A02/MF A0O1;1. Order Number DE88010667/ 
AW. 

From BioScience '88: Swedish national convention of bios- 
cientists; Malmoe, Sweden (18 A Wo 1988). 

The initial development shows that CMT using synchrotron 
x-rays can be developed to jm spatial resolution and perhaps even 
better. This creates a new microscopy technique which is of special 
interest in morphological studies of tissues, since no chemical prep- 
aration or slicing of the sample is necessary. The combination of 
CMT with spatial resolution in the »m range and elemental map- 
ping with sensitivity in the ppM range results in a new tool for ele- 
mental mapping at the cellular level. 7 refs., 1 fig. 
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REFER ALSO TO CITATION(S) 34932, 34949, 35007, 35012 


34947 (PB—88-858295/XAB) Toxicity of phthalates. 
January 1973-January 1988 (Citations from the Rubber and 


(National Technical Information Serv- 
a3 ~ oy ge VA (USA)). Feb 1988. 88p. NTIS PC NO1/ 


This bibliography contains citations concerning the toxicity 
of phthalates. Tests conducted by the National Toxicology Pro- 
gram and the Chemical Manufacturers Association are cited, and 
results are presented. Studies of phthalates used in food-contact ap- 
plications include migration studies of phthalates from plastics into 
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foods. Toxicology. studies of phthalates used in medical and surgical 
applications are included. Phthalate toxicity to plants is discussed. 
(Contains 176 citations fully indexed and including a title list.) 


(PB—88-858303/XAB) Laser-window materials. 


ational Technical Information Service, — VA 
SA)). Feb 1988. 8ip. NTIS PC NO1/MF NO1 

Supersedes PB—86-867330. 

This bibliography contains citations concerning studies of 
laser-window materials, properties, and improvement techniques. 
Optical absorption, laser-induced damage and optical distortion, and 
contaminant identification in laser-window materials are discussed. 
Coating design, contamination control, laser calorimetry, and ab- 
sorption-measuring techniques are presented. (This updated bibliog- 
raphy contains 149 citations, 14 of which are new entries to the 
previous edition.) 


5520 Public Health 


REFER ALSO TO CITATION(S) 33792, 34829, 34834, 34835, 34841, 34842, 
34843, 34844, 34845, 34846, 34847, 34849, 35022, 35023 


34949 (LA-UR—87-3078) Using mathematical models to 
understand the AIDS spidemic. Hyman, J.M.; Stanley, E.A. 
(Los Alamos National Lab., NM (USA)). 1987. Contract 
W-7405-ENG-36. 73p. (CONF-8705193—3). NTIS, 
A04/MF A01;1. Order Number DE88009549/JAW. 

From CNLS workshop on nonlinearity in biology and medi- 
cine; Los Alamos, NM, USA (18 May 1987). 

The most urgent public health problem today is to devise ef- 
fective strategies to minimize the destruction caused by the AIDS 
epidemic. This complex problem will involve medical advances and 
new public health and education initiatives. Mathematical models 
based on the underlying transmission mechanisms of the AIDS 
virus can help the medical/scientific community understand and an- 
ticipate its spread in different populations and evaluate the potential 
effectiveness of different approaches for bringing the epidemic 
under control. Before we can use models to predict the future, we 
must carefully test them against the past spread of the infection and 
for sensitivity to parameter changes. The long and extremely vari- 
able incubation period and the low probability of transmitting the 
AIDS virus in a single contact imply that population structure and 
variations in infectivity both play an important role in its spread. 
This structure occurs because of differences between people in 
numbers of sexual partners and the use of intravenous drugs and be- 
cause of the way in which people mix among age, ethnic, and 
social groups. We use a simplified approach to investigate the ef- 
fects of variation in incubation periods and infectivity specific to 
the AIDS virus and we compare a model of random partner 
choices with a model in which partners both come from similar be- 
havior groups. 60 refs., 15 figs. 


5530 Agriculture And Food Technology 
REFER ALSO TO CITATION(S) 32473, 32629, 32741, 34830, 35004 


34950 (STUK-A—54, pp 41-57) Milk. Chapter 3. Mar 
1987. NTIS (US Sales Only), PC A09/MF AOl. Order 
Number DE88780083/JAW. 

In Studies on environmental radioactivity in Finland 1984- 
1985. Annual report. 

Finnish milk was analysed for the long-lived fallout radionu- 
clides Sr and *°7Cs in 1984-1985. The nationwide mean concen- 
trations of these radionuclides were: In 1984 0.12 Bq 1‘ or 0.10 
Ba(gCa)-' for ®Sr and 0.30 Bq I~! or 0.19 Bq (gK)~! for ™°7Cs; in 
1985 0.12 Bq 1”? or 0.099 Bq (gCa)-? for Sr and 0.26 Bq I"! or 
0.16 Bq (gK)~! for *7Cs. The monthly results for the milk samples 
from the vicinities of the nuclear power stations at Loviisa and Ol- 
kiluoto are given. No fallout radionuclides with short or medium 
half-life were found in milk samples in 1984-1985. 
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34951 (STUK-A—S54, pp 59-89) Foodstuffs other than 
milk. Chapter 4. Mar 1987. NTIS (US Sales Only), PC A09/ 
MF AO1. Order Number DE88780083/JAW. 

In Studies on environmental radioactivity in Finland 1984- 
1985. Annual report. 

Analyses were carried out to determine the man-made radio- 
active substances in various foodstuffs in 1984-1985, both nation- 
wide and regionally around the nuclear power stations at Loviisa 
and Olkiluoto. Foodstuff samples were analysed for Sr and Sr 
as well as "Cs and other gamma-emitting nuclides. The levels of 
Sr and '°’Cs in agricultural products and fish varied in the region 
of those of 1983. Traces of reactor-originating radionuclides were 
found in a few samples taken from the vicinities of the Finnish nu- 
clear power stations in 1984-1985. The average dietary intakes of 
Sr and "Cs by adult Finns were the following: In 1984 0.2 Bq 
d-' for ®Sr and 0.6 Bq d™! for "Cs; in 1985 0.2 Bq d=! for Sr 
and 0.6 Bq d~! for "Cs. 


34952 (USGS-OFR—88-233) Instructions for the soil de- 
— index template: Lotus 1-2-3. Taylor, E.M. (Geo- 
logical Survey, Denver, CO (USA)). 1988. Contract AI08- 
8ET44802. 27p. NTIS, PC A03;3. Order Number 
DES8009779/3AW. 

The soil development index to quantify field properties of 
soils has proven to be a successful method to study rates of soil de- 
velopment and provides a means to quantitatively compare soil de- 
velopment in different climatic regimes. Three Lotus 1-2-3 tem- 
plates have been designed to simplify the transition from field de- 
scriptions to the calculation of the soil development index. The first 
two are optional bookkeeping templates to record field description 
of soils; the third template calculates the soil development index. 
The field descriptions may be copied into the index template. Data 
can easily be added, changed, and compared. 12 refs., 1 tab. 


34953 An economic analysis of a multi-commodity fruit 
and vegetable irradiator. Brown, M.D.; Eakin, D.E.; Young, 
J.K.; Tingey, G.L. New York, NY; American Institute of 
Chemical Engineers (1987). 27p. (CONF- 870822—). Ameri- 
can Institute of Chemical Engineers, 345 East 47 St., New 
York, NY 10017. 

From American Institute of Chemical Engineers 
tional meeting; Minn MN, USA (16 Aug 19 

Technical Paper 29C. ; ore 

Although irradiation of foods has been studied since the late 
1940's and irradiation of grains and potatoes has been approved for 
years, only recently has the Food and Drug Administration ap- 
proved irradiation of pork, fresh fruits and vegetables at doses up 
to 100 krad for commercial sale. A key element in commercializing 
irradiation technology by the food processing industry is economic 
viability. This paper presents an economic analysis for a multi-com- 
modity fruit and vegetable irradiator processing apples, cherries, 
pears, asparagus, onions, and potatoes. Dose, throughput, and the 
schedule were examined. Design information and capital and oper- 
ating costs for various sizes of irradiators are presented. The eco- 
nomics look promising, with typical costs in larger facilities in the 
range of a few cents per pound of product. 
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34954 Department of Energy food irradiation demonstra- 
tion projects. Coleman, J.A.; Jarrett, J.H. New York, NY; 
American Institute of Chemical Engineers (1987). 12p. 
(CONF-870822—). American Institute of Chemical Engi- 
neers, 345 East 47 St., New York, NY 10017. 

From American Institute of Chemical Engi 
tional meeting; ae MN, USA (16 Aug 1987). 

ae Paper 29 

The Department of feetat (DOE) food irradiation demon- 

stration projects are part of the Civilian Byproducts Utilization 
Program. The goal of the Program is to develop and transfer tech- 
nology for beneficial use of nuclear materials, emphasizing irradia- 
tion of agricultural commodities. The major objective is to establish 
six projects in designated states for the purpose of research, devel- 
opment, and demonstration of irradiation processing of commod- 
ities specific to the six regions. To initiate the projects, DOE is en- 
tering into a cooperative agreement with a sponsoring organization 
in each state. These organizations will manage and implement their 
respective projects while DOE provides technical and financial as- 
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sistance. The organizations will also seek additional funding for 
their projects from other regional entities. DOE plans to phase out 
its participation in each project after approximately 3 years of oper- 
ation. A Transportable Irradiator has been developed that can be 
made available for research and demonstrations at or close to food 
production or processing sites. Supply alternatives for irradiation 
sources are being evaluated in case demand for processing of foods 
increases significantly. A description of the overall program is pro- 
vided including a perspective on events that led the Congress to es- 
tablish the program in 1985. This is followed by information on the 
status of the various demonstration projects. 
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34955 (AD-A—186483/4/XAB) Exposure to gamma irra- 
phorbol 


(Armed Forces Radiobiology Research Inst., ‘Bethesda, MD 
(USA)). Sep 1987. 9p. (AFFRI-SR—87-24). NTIS, PC 
A02/MF A0O1. 


Pub. in Blood, Vol. 70, No. 3, 694-701(Sep 1987). 
Cell number, protein, and phorbol myristate acetate (PMA)- 
induced hydrogen peroxide H2O2 production were measured in cul- 
tured human peripheral blood monocytes for six days after expo- 
sure to varying doses of gamma radiation. Both the number of ad- 
herent cells and the protein per dish decreased with increasing radi- 
ation doses. The dose of radiation decreasing the number of adher- 
ent cells by 37% on days 4 and 6 postirradiation there was 29 Gy. 
Superoxide levels were not significantly changed in cells exposed to 
20 Gy. Catalase, glutathione peroxidase, and superoxide dismutase 
levels also were unchanged. Culturing irradiated cells with gamma 
interferon increased PMA-induced H2O: release, which indicated 
that irradiated cells retained their capacity to respond to gamma in- 
terferon. These data demonstrate that irradiation affects the PMA- 
induced H2O2 production of human monocytes in a time- and dose- 
dependent manner. An increase in the release of reactive oxygen in- 
termediates by the macrophage may play a role in enhancing the 
deleterious effects of radiation in vivo. 


34956 (AD-A—186486/7/XAB) Radioprotection with in- 
terleukin-1 with other cytokines. Neta, R.; Op- 
penheim, J.J.; Douches, S.D.; Imbra, R.J. (Armed Forces 
Radiobiology Research Inst., "Bethesda, MD (USA)). 1986. 
10p. (AFFRI-SR—87-27). NTIS, PC A02/MF AOl1. 

Pub. in Progress in Immunology VI, 900-908(1986). 

Murine interleukin IL-lalpha and human IL-1 alpha and IL- 
lbeta protect mice from lethal effects of radiation-induced hemato- 
poietic syndrome. Studies of possible mechanisms of radioprotec- 
tion by IL -1 showed that radioprotection of LD 100/30 irradiated 
mice could not be induced with IL-2, IFN-gamma, or GM-CSF. 
Radioprotection with IL-1 did not depend on the release of pros- 
taglandins, since indomethacin did not diminish survival of IL-1 
treated mice. Unlike C57B1/6 and DBA/1 mice, C3H/HeJ mice 
were not protected from lethal irradiation by IL-1. Nevertheless, 
both high-responder C57BL/6 and low-responder C3H/HeJ strains, 
treated with IL-1, develop similarly enhanced levels of acute-phase 
proteins: metallothionein and ceruloplasmin, with known radiopro- 
tective abilities. Therefore, the observed differences in radioprotec- 
tion with IL-1 in murine strains probably cannot be attributed to 
differences in levels of these scavenging metalloproteins. Striking 
differences were observed in the recovery of bone-marrow cells 
after lethal and midlethal irradiations, the radioprotective effect of 
IL-1 was similar following sublethal irradiation of the two strains 
when recovery of endogenous hematopoietic splenic colonies was 
compared. IL-1 treatment, as is the case for many radioprotective 
agents, induces recovery of erytropoiesis. 
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34957 (AD-A—186487/5/XAB) Interactions between ra- 
diation and amphetamine in taste-aversion learning and the 
role of the area postrema in am induced conditioned 
taste aversions. Rabin, B.M.; Hunt, W.A.; Lee, J. (Armed 
Forces Radiobiology Research Inst., Bethesda, MD (USA)). 
1987. 6p. (AFFRI-SR—87-30). NTIS, PC A02/MF A011. 
Pub. in Pharmacology Biochemistry and Behavior, Vol. 27, 
677-683(1987). 
Three experiments were run to assess the role of the area 
in taste-aversion learning resulting from combined treat- 
ment with subthreshold unconditioned stimuli and in the acquisition 
of an amphetamine-induced taste aversion. In the first experiment, it 
was shown that combined treatment with subthreshold radiation (15 
rad) and subthreshold amphetamine (0.5 mg/kg, IP) resulted in the 
acquisition of a taste aversion. The second experiment showed that 
lesions of the area postrema blocked taste aversion learning pro- 
duced by two subthreshold doses of amphetamine. In the third ex- 
periment, which looked at the dose-response curve for ampheta- 
mine-induced taste aversion learning to intact rats and rats with 
area postrema lesions, it was shown that both groups of rats ac- 
quired taste aversions following injection of amphetamine, although 
the rats with lesions showed a less-severe aversion than the intact 
rats. The results are interpreted as indicating that amphetamine-in- 
duced taste-aversion learning may involve area post-remamediated 
mechanisms, particularly at the lower doses, but an intact area pos- 
trema is not a necessary condition of the acquisition of an ampheta- 
mine-induced taste aversion. 


34958 (AD-A—186488/3/XAB) In-vivo effects of inter- 
leukin 1. I, bone marrow cells are induced to cycle after ad- 
ministration of interleukin 1. Neta, R.; Sztein, M.B.; Oppen- 
heim, J.J.; Gillis, S.; Douches, $.D. (Armed Forces Radio- 


biology Research Inst., Bethesda, MD (USA)). 15 Sep 1987. 
Tp. (AFFRI-SR—87-28). NTIS, PC A02/MF AO1. 

Pub. in The Jnl. of Immunology, Vol. 139, No. 6, 1861- 
1866(15 Sep 1987). 

The authors previously reported that interleukin 1 (IL-1) ad- 
ministration 20 hr before irradiation protects mice from lethal ef- 
fects of radiation. The recovery of total nucleated bone-marrow 
cells and of hematopoietic progenitor cells was enhanced in IL-1 
treated, as compared to untreated, irradiated mice. This suggests 
that IL-1 administration may affect the cells in the bone marrow of 
normal mice. Intraperitoneal administration of recombinant IL-1 re- 
sulted in bone marrow cell enlargement and increased cycling of 
these enlarged cells. In addition, mice to proliferate in response to 
granulocyte macrophage-colony-stimulating factor (GM-CSF) in 
cell suspension cultures was enhanced. The authors have also previ- 
ously shown that IL-1 induces the appearance of high titers of CSF 
in the serum. Consequently, hematopoietic growth factors that are 
generated at local sites following IL-1 administration may mediate 
the observed cell cycling effect. 


34959 (AD-A—186504/7/XAB) Taste-aversion — 
Seo by combined treatment with subthreshold radiation 

lithium chloride. Rabin, B.M.; Hunt, W.A.; Lee, J. 
chase Forces Radiobiology Research Inst., Bethesda, MD 
(USA)). 1987. 6p. (AFRRI-SR—87-31). NTIS, PC A02/MF 
A0l1. 


Pub. in Pharmacology Biochemistry and Behavior, Vol. 27, 
671-675(1987). 

These experiments were designed to determine whether 
treatment with two subthreshold doses of radiation or lithium chlo- 
ride, either alone or in combination, could lead to taste-aversion 
learning. The first experiment determined the threshold for a radi- 
ation-induced taste aversion at 15-20 rad and for lithium chloride at 
0.30-0.45 mEq/kg. In the second experiment it was shown that ex- 
posing rats to two doses of 15 rad separated by up to 3 hr pro- 
duced a taste aversion. Treatment with two injections of lithium 
chloride did produce a taste aversion when the two treatments 
were administered within 1 hr or each other. The results are dis- 
cussed in terms of the implications of these findings for understand- 
ing the nature of the unconditional stimuli leading to the acquisition 
of a conditioned taste aversion. 
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34960 (AD-A—186541/9/XAB) Glucan: mechanisms in- 
volved in its radioprotective effect. Patchen, M.L.; 
D’Alesandro, M.M.; Brook, I.; Blakely, W.F.; MacVittie, 
TJ. (Armed Forces Radiobiology Research Inst., Bethesda, 
MD (USA)). 1987. 12p. (AFRRI-SR—87-29). NTIS, PC 
-_ Orie of Leuk Biol Vol. = 95-105(198 

Pub. in OC’ ° c 

It has generally been = camaiek tt aoe ly owed 
agents that are Sannlomeie Ea in the Sl iaereintas dose 
range (eg, endotoxin, Bacillus Calmette Guerin, Corynebacterium 

by 


hanced in mice even prior to the detection of significant hemopoie- 
tic regeneration. This early enhanced resistance microbial invasion 
in glucan-treated irradiated mice could be correlated with enhanced 
and/or prolonged macrophage (but not granulocyte) function. 
These results suggest that early after irradiation glucan may medi- 
ate its radioprotection by enhancing resistance to microbial invasion 
via mechanisms not necessarily predicated on hemopoietic recov- 
ery. In addition, preliminary evidence suggests that glucan can also 
function as an effective free-radical scavenger. Because macro- 
phages have been shown to selectively phagocytize and sequester 
glucan, the possibility that these specific cells may be protected by 
virtue of glucan’s scavenging ability is also suggested. 


34961 (AD-A—186543/5/XAB) Enhanced hematopoietic 
recovery in irradiated mice pretreated with interleukin-1 (IL- 
1)2,3. Schwartz, G.N.; MacVittie, T.J.; Vigneulle, R.M.; 
Patchen, M.L.; Douches, S.D. (Armed Forces Radiobiology 
Research Inst., Bethesda, MD (USA)). 1987. 20p. (AFRRI- 
SR—87-32). NTIS, PC A03/MF A0O1. 
Pub. in Immunopharmacology and Immunotoxicology, Vol. 
9, No. 23. b eee 
this report compare the number of colony-forming 
cals (GNC) ta Cone cstuaver liom tealated eats gett 
C57B1/6J mice injected with saline or recombinant interleukin-1- 
alpha (rIL-1). Eight to 12 days after sublethal or lethal irradiation, 
there were more CFU-E (colony-forming units-erythroid), BFU-E 
(burst-forming units erythroid), GM-CFC (granulocyte-macrophage 
colony-forming cells), and 8 CFU-S (colony-forming units-spleen) 
in bone marrow from rIL-1 injected mice than from saline injected 
mice. Prior to irradiation, there was no increase in number of CFC 
in bone marrow from rIL-1 injected mice. However, as determined 
by sensitivity to hydroxyurea, rIL-1 injection stimulated GM-CFC 
into cell cycle. These results demonstrate that rIL-1 injection in- 
creases the number of CFC that survive in irradiated mice and may 
be a consequence of the stimulation of CFC into cell cycle prior to 


34962 (AD-A—186556/7/XAB) Thromboxane-mediated 
injury following radiation. Annual report, 1 September 1985- 
17 June 1986, Final report 15 January 1984-17 June 1986. 
Kot, P.A. (Georgetown Univ., Washington, DC (USA)). 18 
Jun 1986. 39p. IS, PC A03/MF Aol. 

Previous studies demonstrated an increased in-vivo and in- 
vitro release of immunoreactive thromboxane B2 (TXB2) four 
hours after 20.0-Gy whole-body irradiation. This radiation-induced 
increase in TXB2 release was of extrarenal origin. This report con- 
firms that whole-body ionizing radiation exposure results in an in- 
creased pulmonary TXB2 release. Since radiation exposure is asso- 
ciated with an increased release of TXB2, the present studies 
sought to determine if tissue responsiveness was altered to this cy- 
clooxygenase product. Rats were anesthetized (30 mg/kg sodium 
pentobarbital, i.p.) and exposed to 20.0 Gy whole-body gamma irra- 
diation. The effect of the radioprotectant, WR2721, on the radi- 
ation-induced depression in vascular reactivity was assessed next. 
The release of TXB2 from the pulmonary bed of irradiated animals 
was determined. These results indicate the importance of a plasma- 
like perfusate in studying cyclooxygenase product release from iso- 
lated organs. The data also show that radiation exposure will de- 
press vascular reactivity to the TXA2 mimic, U46619. This radi- 
ation-induced alteration in vascular reactivity was preventable by 
treatment of the animals with the radioprotectant, WR2721, prior 
to irradiation. These results suggest that the altered release of 
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TXB2 seen following lethal doses of gamma radiation may have 
both physiological ramifications and pharmacological applications. 


34963 B Discussion summary: Mismatch 
_— of DNA. Lacks, S.A. (Brookhaven National Lab., 

bas m, NY (USA)). 1988. Contract AC02-76CH00016. 5p. 
(CONF-880157—3). 

From Symposium on molecular and cellular biology; Taos, 
NM, USA (24 Jan 1988). 

Cellular systems for repair of DNA mismatches, which cor- 
respond to noncomplementary or missing nucleotide residues, can 
correct errors of replication and also affect the products of genetic 
recombination. In bacteria both generalized, long-patch repair sys- 
tems and specialized, short-patch repair systems have been ob- 
served. Evidence for mismatch repair in eukaryotic species has re- 
cently been reported. The two types of bacterial as well as experi- 
ments with eukaryotic systems in vivo and in vitro were discussed 
in this workshop. 11 refs. 


34964 (BNL—41186) Acute radiation syndrones and their 
management, Cronkite, E.P. (Brookhaven National Lab., 
Upton, NY (USA)). 1988. Contract AC02-76CH00016. 36p. 
(CONF-880394—3), NTIS, PC A03/MF A0Ol;1. Order 
Number DE88009839/JAW. 

From International conference on biological effects of large 
doses of ionizing and non-ionizing radiation; Hangzhou, China (26 


Mar 1988). 

Rediation syndromes produced by large doses of ionizing ra- 
diation are divided into three general groups depending on dose of 
radiation and time after exposure. The CNS syndrome requires 
many thousands of rad, appears in minutes to hours, and kills 
within hours to days. The GIS appears after doses of a few hun- 
dred to 2000 rad. It is characterized by nausea, vomiting, diarrhea, 
and disturbances of water and electrolyte metabolism. It has a high 
mortality in the first week after exposure. Survivors will then expe- 
rience the HS as a result of marrow aplasia. Depending on dose, 
survival is possible with antibiotic and transfusion therapy. The re- 
lationship of granulocyte ion to mortality in dogs and 
human beings is illustrated. The role of depth dose pattern of mor- 
tality of radiation exposure is described and used as an indication of 
why air exposure doses may be misleading. The therapy of radi- 
ation injury is described based on antibiotics, transfusion therapy, 
and use of molecular regulators. The limited role of matched allo- 
genic bone marrow transplants is discussed. 52 refs., 13 figs. 


34965 (BNL—41187) A different approach to evaluating 
radiation 


health effects from exposure. Bond, V.P.; Sond- 
haus, C.A.; Feinendegen, L.E. (Brookhaven National Lab., 

Upton, NY (USA); Army Chemical School, Fort McClel- 
lan, AL (USA). Radiation Lab.; Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, FR). 1988. Contract AC02- 
76CHO00016. 30p. (CONF-880394—1). NTIS, PC A03/MF 
A01;1. Order Number DE88009837/JAW. 

From International conference on ite Pc effects of large 
doses of ionizing and non-ionizing radiation; Hangzhou, China (26 
Mar 1988). 

Absorbed dose D is shown to be a composite variable, the 
product of the fraction of cells hit (I/sub H/) and the mean 
{open<—quotes}dose{close<—quotes} (hit size) {ovr z} to those cells. 
D is suitable for use with high level (HLE) to radiation and its re- 
sulting acute organ effects because, since I/sub H/ = 1.0, D ap- 
proximates closely enough the mean energy density in the cell as 
well as in the organ. However, with low-level exposure (LLE) to 
radiation and its consequent probability of cancer induction from a 
single cell, stochastic delivery of energy to cells results in a wide 
distribution of hit sizes z, and the expected mean value, {ovr z}, is 
constant with exposure. Thus, with LLE, only I/sub H/ varies 
with D so that the apparent proportionality between 
{open<—quotes}dose{close<—quotes} and the fraction of cells trans- 
formed is misleading. This proportionality therefore does not mean 
that any (cell) dose, no matter how small, can be lethal. Rather, it 
means that, in the exposure of a population of individual organisms 

isting of the constituent relevant cells, there is a small probabi- 
lilty of particle-cell interactions which transfer energy. The proba- 
bility of a cell transforming and initiating a cancer can only be 
greater than zero if the hit size ({open<—quotes}dose of 















56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


energy{close<—quotes}) to the cell is large enough. Otherwise 
stated, if the {openquotes }dose{close—quotes} is defined at the 
proper level of biological organization, namely, the cell and not the 
organ, only a large dose z to that cell is effective. The above pre- 
cepts are utilized to develop a drastically different approach to 
evaluation oif risk from LLE, that holds promise of obviating any 
requirement for the components of the present system: absorbed 
organ dose, LET, a standard radiation, REB(Q), dose equivalent 
and rem. 12 refs., 11 figs. 


34966 (DOE/OR/00033—T400) Development of an algo- 
rithm to evaluate plutonium metabolic model for systemic re- 
tention and excretion. Sun, Lin-Shen Casper. (Oak Ridge 
Associated Universities, Inc.. TN (USA); Lowell Univ., 
MA (USA)). 1987. Contract AC05-760R00033. 154p. NTIS, 
PC A08/MF A01;1. Order Number DE88008616/JAW. 
Liver biliary secretion influences the plutonium (pu) content 
of feces. A mammillary model that incorporates the enterohepatic 
circulation is developed for the purpose of improving internal dose 
assessment amd biosssay models. This model uses a whole body 
uptake retention function to obtain the distribution of Pu in the 
body and the rates of elimination of Pu in urine and feces simulta- 
neously. The development of the model relies on the fact that a re- 
tention function expressed by a sum of exponential terms can be de- 
picted by a mammillary model involving the translocation of a con- 
taminant between a central and various peripheral compartments. 
In this study, an algorithm is developed to compute the transloca- 
tion rate constants that are consistent with the systemic retention 
function. The thesis provides a method that can be used to confirm 
and improve Pu metabolic models. This method can be extended to 
other elements and used to make estimates of intakes and internal 
radiation doses from excretion bioassay data. 70 refs., 18 figs., 12 


34967 (ESA-SP—271, pp vp) Ultraviolet (180 to 300 
mm) action spectra for inactivation and DNA 
formation of Bacillus subtilis spores under ultrahigh vacuum. 
Lindberg, C.; Horneck, G.; Buecker, H.; Reitz, G.; Re- 
quardt, H. Dec 1987. NTIS, PC A15/MF A0l1. (ETN—88- 
91970; CONF-8709276—). 
From 3. sym 
space; a Austria (14 Sep <p. 
Three space environment simulation conditions (suspension, 
air dry, ultrahigh vacuum, UHV) are shown to affect the spore spe- 
cific photoproduct in a fluence dependent manner. The increased 
sensitivity of bacterial spores to UV irradiation in vacuum may be 
due to vacuum specific photoproducts like DNA-protein cross-links 
that cause a synergistic response of spores to the simultaneous 
action of UV and UHV. The singlet state of thymine is a probable 
precursor of (c,s) thymine dimers (TT) whereas the triplet state 
may be a precursor of (t,s) TT. Because of the short life time (0.01 
nanosec) of the singlet state, the diffusion-controlled dimerization of 
(c,s) TT may be favored in dry systems, where the decreased mo- 
bility of neighboring thymines is accompanied by DNA-conforma- 
tional changes. Therefore, a vacuum specific conformation dimer- 
izes more readily to (c,s) TT. It is supposed that TDHT is a typical 
photoproduct, that occurs upon local dehydration during sporula- 
tion; DNA changes its conformation from the B-form to the A- 
form. The formation of minor thymine-derived photoproducts, not 
— by the complete hydrolysis procedure, cannot be ex- 
cluded. 
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34968 (ESA-SP—271, pp vp) Survival and mutation in- 
duction of dehydrated yeast cells after UV exposure. Schenk, 
K.; Kieter, J. Dec 1987. NTIS, PC A15/MF A01. (ETN— 
88-91970; CONF-8709276—). 

From 3. E symposium on life sciences research in 
space; Graz, Austria (14 Sep 1987). 

Cells of a haploid wild strain of S. cerevisiae were vacuum- 
dried on glass plates or membrane filters. Different plating efficien- 
cies were observed. Electron microscopical analysis suggests that 
this is due to an influence of the carrier material surface on the sta- 
bility of the cell wall. The drying method was then used with three 
yeast strains: RAD-wildtype, photoreactivation deficient mutant, 
and excision deficient mutant. Survival and mutation induction after 
far UV irradiation is higher in dry cells compared to wet controls. 
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Photoreactivation studies indicate that the relative importance of 
pyrimidine dimers is reduced in the dry state. 


34969 (ESA-SP—271, p ve vp) Cellular effects of ne 
ions: experimental results theoretical approaches. 

J.; Schneider, E. Dec 1987. NTIS, PC A15/MF AOL 
(ETN—88-91970; CONF-8709276—). 

From 3. symposium on life sciences research in 
space; Graz, Austria (14 Sep 1987). 

On the basis of the physical processes and their mathematical 
analysis the dependence of the experimentally found inactivation 
cross sections (sigma) for yeast cells on the linear energy transfer 
(LET) is discussed. The range of high LET where the unique de- 
pendence of sigma on LET is lost, is analyzed, comparing three 
yeast strains of different sensitivity. The experimental results are 
discussed distinguishing three cases: the dose approximation, the 
LET approximation; and the track structure case. A theoretical ap- 
proach to serve as a basis to assess the role of heavy ions as a com- 
ponent of the space radiation environment is proposed. 


34970 (ESA-SP—271, 2 lhe Radiation problems in 
manned space flight with a the Space Station. Reitz, 
G.; Buecker, H.; Facius, R. Dec 1987. NTIS, PC A15/MF 
A01. (ETN—88-91970; CONF-8709276—). 

From 3. symposium on life sciences research in 
space; Graz, Austria (14 Sep 1987). 

Gaps in knowledge and abilities which must be closed for an 
effective and economic realization of a space radiation protection 
concept are discussed. This includes the accurate determination of 
the components of the complex field of cosmic ionizing radiation, 
the proper evaluation of the biological importance of its densely 
ionizing component and of the depth dose distribution of the less 
penetrating component, the establishment of adequate radiation pro- 
tection standards and of a system of dosimetric surveillance, as well 
as studies into the possibilities to harden selectively the Space Sta- 
tion or parts of it against components of cosmic radiation. 


34971 (ESA-SP—271, pp vp) Effects of heavy ions on 
egg-developing systems. Graul, E.H.; Ruether, W. Dec 1987. 
NTIS, PC A15/MF A0Ol. (ETN—88-91970; CONF- 
8709276—). ee 


From 3. sym; 

a (14 Sep 1987). 

The influence of space flight environment, especially HZE- 
particles of cosmic radiation on two different egg-systems (Artemia 
salina and Carausius morosus) were studied. The passage of each 
single heavy ion through a mosaic egg of Artemia salina, resting in 
blastula stage, damages a cellular area large enough to disturb 
either embryogenesis of further development of the larva, or the in- 
tegrity of the adult individual. Similar results are found in Carausius 
morosus (Spacelab mission D-1). Eggs of five stages of develop- 
ment were used in the experiment. Their development continued 
when in orbit. The hatching rate decreases to 36 percent in the 
flight group after HZE influence. Combined action of HZE parti- 
cles and microgravity probably aggravates the damage to early em- 
bryogenesis resulting in a high rate of body anomalies of the larvae. 


jum on life sciences research in 


34972 (ESA-SP—271, pp vp) Effects of cosmic heavy 
ion radiation and space microgra 


vity on plant systems. Kranz, 
A.R. Dec 1987. NTIS, PC A15/MF A0O1. (ETN—88-91970; 
CONF-8709276—). 

From 3. symposium on life sciences research in 
space; Graz, Austria (14 Sep 1987). 

Ground and space flight results on space environment effects 
on plants are reviewed. Experience with biophysical and physiolog- 
ical studies on cosmic heavy ion and microgravity effects in higher 
plants and comparison with data obtained from ground-based accel- 
erator experiments reveals that identical chromosomal and develop- 
mental aberrations are induced. Data of experiments with acceler- 
ated heavy ions on Earth (1 g) and in space (micro-g) indicate that 
such densely ionizing heavy particles affect both the genetic effec- 
tive cells of embryonic lethality and the initial cells of gravitropic 
response via chromosomal and cellular target sites. Interactions of 
both orbital factors on cellular systems are discussed. 






a ae 7 TreeceaoeTrnsBe B&B 


ee i ee a) 


4711 / ERA-13/15 


A-TECDOC—430) Procedures for the sys- 
of operational radiation protection pro- 
ternational Atomic Energy Agency, Vienna 
D 198 7. 50p. NTIS (US Sales Only), PC A03/ 
er Number DE88701815/JAW. 
iia. gages <b Sekine UO gir gilibiieen wa 


priate Safety Series document on operational radiation protection. 8 
refs, figs. 


34974 (LA-UR—88-1598) Does plutonium intake in 
workers affect lymphocyte function?. Voelz, G.L.; Steven- 
son, A.P.; Stewart, C.C. (Los Alamos National Lab., NM 
(USA)). 1988. Contract W-7405-ENG-36. 16p. (CONF- 
880514—1). NTIS, PC A03/MF A0i;1. Order Number 
DE88010941/JAW. 

From Workshop on biological assessment of occupational 
pate to actinides; Versailles, France (30 May 1988). 

Measurements of mononuclear cells in blood of 

persons with long term internal depositions of plutonium indicate a 
preferential reduction in suppressor T-lymphocytes (T/sub s/) in 
some individuals. The decrease in T/sub s/ cells is apparently due 
to altered radiosensitivity, which is domonstrated in cultured cells 
subjected to in vitro x-ray radiation. The increase in ratios corre- 
lates with the quantity of plutonium deposition in these subjects, 
but there are wide individual differences. Confirmatory studies are 
needed in other persons with long term alpha or chronic gamma 
radiation exposure. If confirmed, the implications would include 
recognition of a potential mechanism for an enhanced immune 
system reactivity in some individuals exposed to chronic low level 
radiation. 13 refs., 1 fig., 1 tab. 


34975 (LBL—25057) 


Photochemistry of psoralen-DNA 
nn of psoralen-DNA adducts, applica- 


adducts, biological 

tions of psoralen-DNA . Shi, Yun-bo. (Law- 
rence Berkeley Lab., CA (USA)). ‘Mar 1988. Contract 
AC03-76SF00098. 280p. NTIS, PC Al2/MF A01;1. Order 
Number DE88010879/JAW. 

This thesis consists of three main parts and totally eight 
chapters. In Part I, The author will present studies on the photo- 
chemistry of psoralen-DNA adducts, specifically, the wavelength 
dependencies for the photoreversals of thymidine-HMT (4’-hydrox- 
ymethyl-4, 5’, 8-trimenthylpsoralen) monoadducts and diadduct and 
the same adducts incorporated in DNA helices and the wavelength 
dependecies for the photocrossslinking of thymidine-HMT monoad- 
ducts in double-stranded helices. In Part II, The author will report 
some biological effects of psoralen-DNA adducts, i.e., the effects on 
double-stranded DNA stability, DNA structure, and transcription 
by E. coli and T7 RNA polymerases. Finally, The author will 
focus on the applications of psoralen-DNA photochemistry to in- 
vestigation of protein-DNA interaction during transcription, which 
includes the interaction of E. coli and T7 RNA polymerases with 
DNA in elongation complexes arrested at specific psoralen-DNA 
adduct sites as revealed by DNase I footprinting experiments. 123 
refs., 52 figs., 12 tabs. 


34976 (NRPB-R—214) Mortality and cancer incidence in 
UK participants in UK atmospheric nuclear weapon tests and 
experimental Darby, S.C.; Doll, R.; Kendall, 
Pi Bal AM, Rear Ie Muirhead, ¢ CR.; Eiasia 


' Dennis, J .A. (National Radio 
‘ection Meant « Chilton (UK)). Jan 1988. 124p. H. _ 
ery Office, London, price Pound 8.00. 
A follow-up study has been carried out of the health of men 
‘iti gagnlldianid te Gin UN camieadiat: ooalien sttamapeaneens 
experimental programmes that were carried out in Australia and 
the Pacific between 1952 and 1967. It is concluded that small haz- 
ards of leukaemia and multiple myeloma may well have been asso- 
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ciated with participation in the nuclear weapons programme, but 
that such participation has not otherwise had a detectable effect on 
the participants’ expectation of. life or on their total risk of develop- 
ing cancer. 


34977 (NRPB-R—215) Risk of childhood leukaemia near 
nuclear establishments. Stather, J.W.; Clarke, R.H.; ee 
K.P. (National Radiological Protection Board, Chilton 
(UK)). Jan am 33p. LM. Stationery Office, London, 
price Pound 5. 

eS i) tees 
communities living near a number of nuclear sites in the United 
Kingdom. The National Radiological Protection Board has, over 
the last three and a half years, published the results of a series of 
studies giving radiation doses and risks calculated for some of these 
populations. The studies have all indicated that it is most unlikely 
that radiation doses arising from releases of radioactive materials 
into the environment could have contributed to any increase in the 
leukaemia incidence in local communities. In the absence of any 
other obvious causative agent, however, there remains some con- 
cern that the radiation doses and risks of leukaemia have been un- 
in the analyses by the Board, examines possible sources of uncer- 
tainty in the calculations, and considers the extent to which more 
information is required. 


34978 (ORNL—6438) New population and —neuee 
database construction for the Computerized 

rene se System. Hively, L.M.; Bledsoe, J.L. cone 
A.L. (Oak Ridge National Lab., TN (USA)). a 1988. 

Contract AC05-840R21400. 54p. NTIS, PC A04/MF 
A01;1. Order Number DE88008953/JAW. 

Oak Ridge National Laboratory has developed a comprehen- 
sive dose/risk assessment methodology, the Computerized Radio- 
logical Risk Investigation System (CRRIS), for assessment of at- 
mospheric radionuclide releases. Radiological effects are calculated 
for direct atmospheric and ground exposure and for consumption of 
contaminated agricultural products. Previously, population and ag- 
ricultural data for CRRIS were tabulated on 1/2-degree square grid 
cells. This coarse resolution resulted in anomalies such as popula- 
tion in water bodies, agricultural production in city centers, and 
nonconservation of population over the assessment grid. An even 
finer mesh (2-minute square grid) is inadequate in densely populated 
cities where 20,000 or more people live in a square block. These 
difficulties ar overcome by a variable resolution technique using US 
Census Bureau population data at the most detailed level available 
(enumeration districts in cities or block groups in rural areas) and 
by excluding population from unpopulated areas (e.g., large water 
bodies). Agricultural data are available at only the county level and 
are apportioned to the assessment grid according to farm popula- 
tion. This paper discusses the population database construction 
using Tennessee as an illustration. 12 refs., 3 figs. 


34979 (ORNL—6439) Agricultural and population data 

base for assessments using the CRRIS [Comput- 
erized Risk Investigation System]. Sjoreen, 
A.L.; Bledsoe, J.L.; Hively, L.M.; Nyquist, J.E. (Oak R Ridge 
National Lab., TN (USA)). Apr 1988. Contract ACO0S- 
840R21400. 8ip. NTIS, PC A05/MF A01;1. Order Number 
DE88008952/JAW. 

The SITE data base, the source of population and agricultur- 
al data for the CRRIS, has sufficiently coarse resolution that popu- 
lation dose and risk assessments for ANEMOS runs can be more 
than an order-of-magnitude in error. A new data base has been de- 
veloped with population resolution on the scale of US Census enu- 
meration districts. This data base incorporates county-level agricul- 
tural data that is distributed to the ed based on the estimated frac- 
tion of rural-farm population in each ed. Three computer codes are 
used to read the new data base and write a file that can be read by 
the CRRIS codes. These codes and their use are documented here. 
10 refs., 4 figs., 5 tabs. 
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34980 (SSA—1987-TS-8, pp 13-14) Application of cyto- 
ical quantification technique to detect alterations in 

human sperm nuclei induced by + irradiation. Significance in 
biological dosimetry. Roux, C.; Dadoune, J.P.; Neveux, Y. 
(Hopital Broussais, 75 - Paris (FR); Centre de Recherche du 
Service de Sante des Armees, 92 - Clamart (FR)). 1987. (In 
French). NTIS (US Sales Only), PC A12/MF AOl1. 

In 1986 Scientific works. 

This investigation demonstrates an effect of y radiation on 
human sperm chromatin. These preliminary results show the human 
sperm chromatin can be used as a biological dosimetry. 


34981 (SSA—1987-TS-8, pp 19-20) Quantification of the 
anti-inflammatory effect induced by fission neutrons in the 
mouse. Herodin, F.; Court, L. (Centre de Recherche du 
Service de Sante des Armees, 92 - Clamart (FR)). 1987. (In 
French). NTIS (US Sales Only), PC A12/MF A01. 

In 1986 Scientific works. 

Mice irradiated four days ago with 1 MeV fission neutrons 
(yn = 0.2) show a dose-dependent decreased ability to display a 
non-specific inflammatory reaction. Irradiations with 1.4 Gy neu- 
trons and 5 Gy “Cobalt y rays, induce the same 90% inhibition of 
the cellular inflammatory infiltration. 


34982 Molecular cloning and biological characterization 
of a human gene, ERCC2, that corrects the nucleotide exci- 
sion repair defect in CHO UV5S cells. Weber, C.A.; Salazar, 
E.P.; Stewart, S.A.; Thompson, L.H. (Biomedical Sciences 
Div., Lawrence Livermore National Lab., P.O. Box 5507, 
Livermore, CA (US)). Molecular and Cellular Biology; 8: 
No. 3, 1137-1146(Mar 1988). Contract W-7405-ENG-48. 

The UV-sensitive Chinese hamster ovary (CHO) cell line 
UVS, which is defective in the incision step of nucleotide excision 
repair, was used to identify and clone a complementing human 
gene, ERCC2, and to study the repair process. Genomic DNA 
from a human-hamster hybrid cell line was sheared and cotrans- 
ferred with pSV2gpt plasmid DNA into UVS cells to obtain five 
primary transformants. Transfer of sheared DNA from one primary 
transformant resulted in a secondary transformant expressing both 
gpt and ERCC2. The human repair gene was identified with a 
probe for Alu-family repetitive sequences. For most primary, sec- 
ondary, and cosmid transformants, survival after UV exposure 
showed a return to wild-type levels of resistance. The levels of 
UV-induced mutation at the part locus for secondary and cosmid 
transformants varied from 50 to 130% of the wild-type level. Meas- 
urements of the initial rate of UV-induced strand incision by alka- 
line elution indicated that, whereas the UV5 rate was 3% of the 
wild-type level, rates of cosmid-transformed lines were similar to 
that of the wild type, and the secondary transformant rate was 
about 165% of the wild-type rate. Analysis of overlapping cosmids 
determined that ERCC2 is between 15.5 and 20 kilobases and iden- 
tified a closely linked gpt gene. Cosmids were obtained with func- 
tional copies of both ERCC2 and gpt. ERCC2 corrects only the 
first of the five CHO complementation groups of incision-defective 
mutants. 


34983 Biological effects of inhaled ***PuO. in beagle 
dogs. Muggenburg, B.A.; Gillett, N.A.; Mewhinney, J.A.; 
Boecker, B.B.; McClellan, R.O. (Inhalation Toxicology Re- 
search Institute, Albuquerque NM 87185 (USA)). pp o3 of 
Thirty-fifth annual meeting of the Radiation Research Soci- 
ety (Abstracts). Philadelphia, PA; Radiation Research Soci- 
ety (1987). (CONF-870221—). Contract AC04-76EV01013. 

From 35. annual meeting of the Radiation Research Society; 
Atlanta, GA, USA (22 Feb 1987). 

A life-span study of Beagle dogs exposed by inhalation to 
38PuO, has been in progress for 10 years. This study was designed 
to evaluate the late-occurring biological effects resulting from the 
alpha emission from ***Pu. Although the ***PuO, particles were 
very insoluble when inhaled, they fragmented and dissolved with 
time, resulting in translocation of 7*Pu from the lung to skeleton 
and liver. Several dogs died with radiation pneumonitis from one to 
six years after exposure. In addition, adenocarcinomas of the lung 
were found. The most common cause of death was from osteosar- 
coma. The types of osteosarcomas observed included osteoblastic, 
chondroblastic, fibroblastic, telangiectatic, and combined type. The 
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bone tumors were associated with, and appeared to arise from, 
areas of radiation osteodystrophy. A fibrosarcoma of the liver has 
also occurred. Degenerative liver changes were found in most dogs 
but their significance remains unclear. Because of the distribution of 
238Py in the body after inhalation exposure, the biological effects 
present, often in the same dog, a complex array involving more 
than one organ system. This implies that people inhaling ***Pu are 
at risk to develop cancers in several organ systems with the princi- 
ple risk being to the skeleton. 


34984 Primary bone neoplasia following single inhalation 
to *SrCk in beagle dogs. Gillett, N.A.; Take, er, 
burg, BA, Boecker, B.B.; Griffith, W.C.; 
McClellan, RO. (Lovelace Inhalation Toxicology Research 
Institute, Albuquerque, NM 87185 (USA)). pp 73 of ae 
fifth annual meeting of the Radiation Research Society (Ab- 
stracts). Philadelphia, PA; Radiation Research Society 
(1987). (CONF-870221—). Contract AC04-76EV01013. 

From 35. annual meeting of the Radiation Research Society; 
Atlanta, GA, USA (22 Feb 1987). 

Beagle dogs were observed for their ‘life-span following 
single inhalation exposure to graded levels of *SrCl. Because of 
the soluble chemical form of the aerosol, Sr was rapidly translo- 
cated from lung and deposited in bone where it was retained for a 
long period of time. Forty-five primary bone tumors occurred in 31 
of 66 exposed dogs. Of these, 27 were classified as different sub- 
types of osteosarcoma. Twenty-one tumors metastasized, with the 
lung being the most frequent site of metastasis (76%). Four carcino- 
mas arising from soft tissues adjacent to bones of the skull were 
also considered to be ®Sr-induced. In contrast to bone tumors aris- 
ing in Beagle dogs chronically exposed to ®Sr through ingestion, 
lesions of radiation osteodystrophy were minimal in this study, indi- 
cating that these lesions were not a necessary precursor of osteosar- 
coma development. The high incidence of hemangiosarcomas 
(31%) and telangiectatic osteosarcomas (11%) in addition to osteo- 
sarcomas suggests that these neoplasms may have a common cell or 
origin, a multipotent mesenchymal cell with the potential for vari- 
ous morphologic expressions dependent upon local environmental 
factors. 


34985 Role of DNA lesions and DNA repair in mutagene- 
sis b Bee oy in diploid human fibroblasts. Maher, V.M.; 
McCormick, J.5. (Departments of Microbiology and Bio- 
chemistry, Carcinog, enesis Lab., Michigan State Univ., East 
a MI 48824" (USA)). pp 245-254 of Genetic toxicol- 
ogy of environmental chemicals. Ramel, C.; Lambert, B 
Magnusson, J. New York, NY; Alan R. Liss Inc. (1986). 
(CONF-8506373—). 

From Genetic toxicology of environmental chemicals, part 
A: basic principles and mechanisms of action; Stockholm, Sweden 
(24 Jun 1985). 

The authors investigated the cytotoxicity, mutagenicity, and 
transforming activity of carcinogens and radiation in diploid human 
fibroblasts, using cells which differ in their DNA repair capacity. 
The results indicate that cell killing and induction of mutations are 
correlated with the number of specific lesions remaining unrepaired 
in the cells at a particular time posttreatment. DNA excision repair 
acts to eliminate potentially cytotoxic and mutagenic (and trans- 
forming) damage from DNA before these can be converted into 
permanent cellular effects. Normal human fibroblasts were derived 
from skin biopsies or circumcision material. Skin fibroblasts from 
xeroderma pigmentosum (XP) patients provided cells deficient in 
nucleotide excision repair of pyrimidine dimers or DNA adducts 
formed by bulky ring structures. Cytotoxicity was determined from 
loss of ability to form a colony. The genetic marker used was resist- 
ance to 6-thioguanine (TG). Transformation was measured by de- 
termining the frequency of anchorage-independent cells. 


34986 ae for dry enzyme and virus inactiva- 
tion. Chunxiang, Z.; Dunn, D.E.; Katz, Katz, R. (Univ. of gr 
ka, Lincoln, NE 68588-0111 (US)). pp 33 of Thirty-thir 
annual meeting of the Radiation Research Society (Ab. 
stracts). Philadelphia, PA; Radiation Research Society 
(1985). (CONF-8505113—). 

From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 
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Calculations of inactivation cross-sections for dry enzymes 
and viruses have been made, using a new semi-empirical formula 
for the radial distribution of dose from delta-rays about the path of 
an energetic heavy ion, and an extended target model. Comparison 
of data with theory is made by adjusting the D-37 dose for gamma 
inactivation for best agreement of calculated with measured cross- 
sections. For 70 measurements by different observers with different 
substances, using different beams at different accelerators, the dis- 
agreement between calculation and experiment is about 15%, and 
thus represents a substantial improvement over the previous works. 


5602 Thermal Effects 


Oe ee [Effects of freezing and cold 
acclimation on the plasma membrane of isolated protoplasts]: 
Progress report. May 16, 1987-January 4, 1988. Steponkus, 
P.L. (Cornell Univ, .. Ithaca, NY (USA)). 1988. Contract 
FG02-84ER 13214. 6p. NTIS, PC A02/MF AO01;1. Order 
Number DE88009095/JAW. 

The goals of this project are to provide a mechanistic under- 
standing of freezedehydration-induced mesonmorphic phase transi- 
tions in the plasma membrane of winter cereals that are manifested 
as alterations in the ultrastructure (lateral phase separations, aparti- 
culate lamellae and hexagonal/sub II/ configurations) and which 
result in the loss of osmotic responsiveness of protoplasts isolated 
from non-acclimated rye leaves and to determine the cellular and 
molecular mechanims by which cold acclimation and cryoprotec- 
tants preclude or diminish these alternations in the plasma mem- 
brane. This past year, our efforts have focused on dehydration-i - 
duced lamellar-to-hexagonal/sub II/ phase transitions in the plasma 
membrane of isolated protoplasts and liposomes of plasma mem- 
brane lipids, characterization of the phase behavior plasma mem- 
brane lipids, development of a theory for membrane destabilization 
at low water contents and effects of freezingosmotic dehydration 
on ATPase activity and protein composition of the plasma mem- 
brane. 


5603 Chemicals Metabolism And Toxicology 


REFER ALSO TO CITATION(S) 32270, 34189, 34393, 34473, 34811, 34821, 
34833, 34853, 34866, 34871, 34886, 34985 


34988 (CONF-870940—5) of polyaromatic 
compounds using antibody-based fluoroimmunosen- 
sors. Vo-Dinh, T.; a B.J.; Griffin, G.D.; Ambrose, 

K.R.; Sepaniak, M.J.; Alarie, J.P. (Oak Ridge National 
Lab., TN (USA); Tennessee Univ., Knoxville (USA). Dept. 
of Chemistry) 1987... Contract AC05-840R21400. 2ip. 
a PC A03/MF A01;1. Order Number DE88009065/ 


dem 11. international sym on polynuclear aromatic 
hydrocarbons; Gaithersburg, MD, USA en Sep 1987). 

In this work we have investigated the formance of an 
antibody-based fiberoptics sensor for the detection of the carcino- 
gen benzo(a)pyrene and its DNA-adduct product BP-tetrol. The ex- 
cellent sensitivity of this device - femtomole limits of detection for 
BP - illustrates that it has considerable potential to perform analyses 
of chemical and biological samples at trace levels in complex matri- 
ces. The results indicate that fiberoptics-based fluoroimmunosensors 
can be useful in a wide spectrum of biochemical and clinical analy- 
ses. 17 refs., 4 figs., 1 tab. 


34989 (CONF-8805127—1) Risk assessment for haloge- 
nated solvents. Travis, C.C. (Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 18p. (CONF- 
8805127—). NTIS, PC A03/MF A01;1. Order Number 
DE88011004/JAW. 

From Symposium on halogenated solvents technology: a 
look to the future; Baltimore, MD, ape (17 May 1988). 

A recent development in the cancer risk area is the advent 
of biologically based pharmacokinetic and pharmacodynamic 
models.’ These sicdels allow Shr the incorporation of tinlogical end 
mechanistic data into the risk assessment process. These advances 
will not only improve the risk assessment process for halogenated 
solvents but will stimulate and guide basic research in the biological 
area. 
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34990 (DOE/ER/60469—1) Metabolism and toxicity of 
trace metals in the marine mussel, Mytilus edulis: Progress 
report, July 1986{endash}January 1987. (Maryland Univ., 
Conbridge (USA). Center for Environmental and Estuarine 
Studies). 1987. Contract FG05-86ER60469. 3p. NTIS, PC 
A02/MF A01;1. Order Number DE88008647/JAW. 

Ten and 20 kilodalton forms of the low molecular weight, 
mercury-binding proteins from the mussel Mytilus edulis were puri- 
fied to single protein peaks by Sephadex and ion-exchange chroma- 
tography. These proteins are serving as the basis for immunoassay 
standards and further characterization of mussel metal-binding pro- 
teins. 


34991 (DOE/EV/04959—10) Physico-chemical methods 
for the study of polycyclic aromatic hydrocarbon carcinogen- 
DNA interactions: Progress report, 3/1/85 to 2/29/88. (New 
York Univ., NY (USA). Dept. of Chemistry). 1988. Con- 
tract AC02-78EV04959. 13p. NTIS, PC A03/MF AOI1;1. 
Order Number DE88009247/JAW. 

The goal of this project was to develop new spectroscopic 
techniques and to adapt existing methods for studies of the interac- 
tions of polycyclic aromatic mutagens and carcinogens with nucleic 
acids. A highly sensitive, computer-interfaced linear dichroism 
system was constructed to allow for studies of the conformations of 
carcinogen-DNA non-covalent complexes and covalent adducts. 
Fluorescence techniques were adapted for studies of the heteroge- 
neities of carcinogen-DNA adducts utilizing fluorescence emission 
spectra, and detailed comparisons between excitation and absorp- 
tion spectra acquired with digital instrumentation. Detailed fluores- 
cence quenching studies, together with accurate determinations of 
fluorescence decay profiles utilizing the National Synchrotron 
Light Source at the Brookhaven National Laboratory, allowed for 
a determination of the solvent exposure of the polycyclic aromatic 
moieties in covalent carcinogen-DNA adducts. Finally, a detailed 
study of the base-sequence dependence of non-covalent intercala- 
tion complex formation and chemical reactivity of poycyclic aro- 
matic diol epoxide with synthetic polynucleotides was performed. 
These studies provided insight into the detailed mechanisms of 
interaction of benzo(a)pyrene trans-7,8-dihydrodiol-9, 10-epoxide 
with DNA. 19 refs., 4 figs., 1 tab. 


34992 (Juel-Spez—412) Biological monitoring of environ- 
mental pollutants by standardized poplar leaf samples of lom- 
pt ey ad mr ae cada gy esse er toa vo 

for example. Wagner, G. (Kernforschungsanlage 
Teclich < G.m.b.H. (Germany, F.R.). Inst. fuer Angewandte 
Physikalische Chemie; Universitaet des Saarlandes, Saar- 
bruecken (Germany, F.R.)). Aug 1987. 228p. (In German). 
NTIS (US Sales Only), PC All/MF A01. Order Number 
DE88752643/JAW. 

A new method for biological trend monitoring is described 
and tested for the heavy metals lead, cadmium and zinc. It is based 
on leaf samples of lombardy poplars (Populus nigra cv. Italica), 
using an especially developed sampling guideline and design. 


34993 (KFK—4223, pp 87-99) Index controlled fact da- 


chemical plants 
M. (Umweltbundesamt, Berlin, Germa- 


CHS). Stopp, 
ny, F.R.). Mar 1987. (In German). NTIS (US Sales Only), 
PC Al2/MF AOl. Order Number DE88752262/JAW. 
(CONF-8609392—). 

From Colloquium on applications of information technology 
in the environmental area; Karlsruhe, F.R. Germany (30 Sep 1986). 

The chemical databank INFUCHS is the material databank 
of the West German Office of the Environment in the context of 
the information and documentation system of the environment 
(UMPLIS). Depending on the task, certain objects are treated in 
the databank, e.g. chemical materials, recycling technology, meas- 
urement systems for harmful substances in the air. An example of a 
characteristic feature of the environment behaviour of a chemical 
substance is the acute toxicity for fish or daphnia. This example is 
taken from the application sheet in which the applicant for material 
to be newly included in the traffic must give information about it, 
in the context of the Chemicals Law. 
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(KFK-PEF—14, Pe 1-11) State of the research 

ales of ~~ yo PC r 1987. (in German). NTIS 

S Sales 05/MF AOl. Order Number 
5E88752458/3AW. (CONF-8703151-— Exe. ). 

From 3. PEF status colloquium of Kernforschungszentrum 
Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar 1987). 

To date a total of 100 individual projects requiring PEF 
funds in the afhount of 38.2 million Deutschmarks are being sup- 
ported. PEF currently provides support in five subject complexes; 
one of them, the complex ‘Relations of effect between air pollution 
and respiratory diseases in man’ has been taken up only at the be- 
ginning of 1985. This is why no project in this complex had been 
terminated by the fixed deadline (December 1986). Final reports on 
projects from other complexes, as far as these are terminated, are 
available as a rule as PEF reports or are in print. 


34995 (KFK-PEF—14, 22-43) Interim balance of 
forest decline research on the of investigations support- 
ed by PEF in parts of plants above ground. Kilz, E. Apr 
1987. (in German). NTIS (US Sales Only), PC A05 
aa Number DE88752458/JAW. (CONF-8703151— 
Exc.). 

From 3. PEF status colloquium of Kernforschungszentrum 
Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar ae 

e is recorded by the following methods: 1) 

monitoring, 2) biological indicators, 3) investigation of parts of 
plants above ground and 4) experiments in clima chambers. The 
paper points out results and possibilities to minimize damage. 


34996 (KFK-PEF—14, pp 44-49) Summary of results in 
the subject area ‘Air pollution and diseases in 
man’. Seidel, A. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Genetik und Toxikolo- 
ie von Spaltstoffen). Apr 1987. (In German). NTIS (US 
les Only), PC AO05/MF AOl. Order Number 
DE88752458/JAW. (CONF-8703151—Exc.). 
From 3. PEF status colloquium of Kernforschungszentrum 
a G.m.b.H.; Karlsruhe, F.R. Germany (10 Mar 1987). 

The report deals with the following 8 projects: 1) correlation 
of respiratory symptoms with parameters of air quality, 2) incidence 
of false croup and bronchitis, 3) SO. exposure and bronchial sensi- 
tization in guinea pigs, 4) effect of SO. and NO: concentrations on 
phospholipins and proteins of the Lavage liquid of rats, 5) damage 
to lung cells from ozone and NOs, 6) characterization of cytotoxic 
effects in cultured cells, 7) quality of interior-space air and respira- 
tory-tract symptoms, and 8) measurements of dusts and accompany- 
ing hydrocarbons. 


(KFK-PEF—32) Profiles of biochemical param- 
eters in tissues and cells of plants with differently expressed 
symptoms of disease. Hampp, R.; Einig, W.; Keil, R. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekt "aan tae Forschungszentrum fuer Massnah- 
men zur Luftre). Oct 1987. 55p. (In German). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88753531/JAW. 


Lyophilized spruce needles (Picea abies; location: Kaelbeles- 
cheuer, southern Black Forest) were analysed for their content of 
metabolites involved in (a) energy metabolism, such as ATP, ADP, 
AMP, reduced (NAD(P) (H)) and oxidized (NAD(P)) pyridine nu- 
cleotides, (b) CO: partitioning (starch, sucrose, glucose, fructose, 

fructose-2.6-bisphosphate (F-2, 6-BP; an important regulator of 
starchsucrose synthesis)), as well as for magnesium and chlorophyll. 
Samples were taken from all distinct parts of a twig (7th whorl) 
and analysed separately in relation to needle age, vegetation 
and degree of damage. In general, metabolite levels of developing 
needles were characteristically different from those of older ones. 
While sucrose was comparable in control and deseased needles, the 
levels of starch and of F-2, 6-BP were increased in the latter. 
Owing to the specific role of F-2, 6-BP this observation can be 
taken as evidence for impaired sucrose export capacities. The in- 
creased redox charges and ATPADP ratios in needles from de- 
seased trees, which were also observed in controls with increasing 
needle age, are possibly indicative for accelerated rates of senes- 
cence. The results are discussed in relation to data of other research 
a4 involved in the same project. (orig.) With 28 figs., 4 tabs., 
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34998 (KFK-PEF—34) Lipid peroxidation as a phyto- 
toxic consequence of air pollutants. Kunert, K.J. (Kernfors- 

chi trum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt ma Dev I Forsch trum fuer Massnahmen 
zur Luftre). Dec 1987. 49p. German). NTIS (US Sales 
aly) PC A03/MF AOi. Order Number DE88753533/ 


Air pollutant-induced peroxidation of membrane lipids and 
the function of antioxidants, which limit peroxidation in plant cells, 
were investigated. Change of both the content of antioxidants, such 
as vitamin E and glutathione, and the activity of the glutathione re- 
ductase in needles or leaves of different tree species were sensitive 
indicators for the action of air pollutants. These changes were part 
of two reactions in the plant cell that were investigated in more 
detail. We could identify a primary stress reaction limiting oxida- 
tive events followed by a strong destructive reaction demaging cel- 
lular components in the plant. Both reactions could be detected in 
needles of damaged trees in the Black Forest. (orig.) With 15 figs., 
65 refs.. 


34999 Cs A toxicological study of 5,6,7,8 
tetrafluoro- 1,4-benzodioxin. London, J.E. (Los Alamos Na- 
tional Lab., NM (USA)). May 1988. Contract W-7405- 
ENG-36. 5p. ~~ PC A02/MF A0Ol1;1. Order Number 
DE88009069/JAW 

The acute oral LDso values for 5,6,7,8 tetrafluro-1,4 benzo- 
dioxin for mice and rats are less than 5 gkg. According to classical 
guidelines, the material is considered slightly toxic in both species. 
The sensitization study in the guinea pig did not show the material 
to have potential sensitizing properties. Skin application studies on 
the rabbit demonstrated that it was cutaneously mildly irritating. 
This material was very mildly irritating in the rabbit eye applica- 
tion studies. 4 refs., 2 tabs. 


35000 (LA—11261-MS) A toxicological study of — 
um nitrate. London, J.E. (Los Alamos National Lab., 
(USA)). May 1988. Contract W-7405-ENG-36. 7p. NTIS 
PC A02/MF AO1. Order Number DE88009205/JAW. 

The sensitization study in the guinea pig did not show gado- 
linium nitrate to have potential sensitizing properties. Skin applica- 
tion studies in the rabbit demonstrated that it. was cutaneously a 
severe irritant. This material was considered an irritant in the rabbit 
eye application studies. 3 refs., 1 tab. 


35001 (NP—8770127) Studies of the tissue distribution of 
lead and cadmium in bovine livers by means of analysis of 
solids using the AAS with direct Zeeman effect. Besse, A. 
(Giessen Univ. (Germany, F.R.). Fachbereich Veterinaer- 
medizin und Tierzucht). 3 Feb 1987. 168p. (In German). 
NTIS (US Sales Only), PC A08/MF A01. Order Number 
DE88770127/JAW. 

In a comparison of methods using 54 samples of untreated 
bovine liver it was found that the analysis of solids by AAS with 
direct Zeeman effect produces comparitively good results with 
regard to lead and cadmium content. The trace elements lead and 
cadmium were originally uniform distributed in bovine liver down 
to sample quantities of 300 yg independent of their concentration in 
the organ as a whole. The content of lead is varied between 0,1-3,2 
pg Pb/g fresh tissue in the investigated livers, the content of cad- 
mium between 0,036-1,22 pg Cd/g fresh tissue. Samples of tissue 
from porta hepatis and from around vena cava caudalis contained 
significantly lower concentrations of lead and cadmium than pure 
liver tissue. By reason of its exactness and quickness the analysis of 
solids by direct Zeeman-AAS must be considered as suitable for 
testing Pb and/or CD content in the field of official meat examina- 
tion. 


(NP—8770129) Investigation of the pens 

long term effects of CO.-induced climatic alterations on 
native vegetation. Final report. Overdieck, D. (ed.). oun 

brueck Univ. (Germany, F-.R.). ne Biologie/ 


Chemie). 1987. 257p. (In German). NTI S (US Sales Only), 
PC Al2. Order Number DE88770129/JAW. 

Long-term experiments were conducted on herbaceous spe- 
cies at constant microclimatic conditions and at natural conditions 
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on simplified stands of Middle-European grassland-vegetation units 
using atmospheric CO: concentrations from 270 to 650 pl 1”? COs. 
At elevated CO, supply stems grow longer and more voluminously, 
leaf areas increase, and in most cases more material is translocated 

to storage organs. A minor CO; impoverishment (270 pl 1-* CO) 
ieade 10 overproportionate losses in production. Increasing CO: 
concentrations have more effect at lower than at higher CO; levels. 
The CO, enrichment effect is enhanced by increasing light intensi- 
ties. Increasing temperatures support the positive CO, effect up to 
35degC beyond that their effect is negative. Grassland ecosystems 
can only be an effective sink for additionally emitted CO, during 


the beginning of growth the absolute nutrient uptake increases with 
CO; enrichment which can lead to nutrient deficiencies on poorer 
soils. Two mathematical methods were developed for modelling the 
CO; effect on grassland-ecosystems in dependance of many ecologi- 
cal factors. 
35003 et i teagan outa 
ture of forest tree ee eee environmental 
po by acid rain. Geburek, T.; Scholz, F. (Umweltbunde- 
samt, Berlin (Germany, F.R.)). May 1986. 63p. (In German). 
NTIS (US Sales Only), PC A04/MF A01. Order Number 
DE88770136/JAW. 

Air pollution can change soil conditions, and cause selection 
in forest tree populations. To simulate the effects of toxic soil con- 
ditions a hydroculture system was developed and applied, by which 
quantification of selection effects is possible in Norway Spruce 
(Picea abies). As toxic component aluminum was applicated in dif- 
ferent molaric Ca/Al-ratios. Subsets of plants showed a remarkable 
individual variation in Al-sensitivity. Selection was traceable by the 
use of related plant material. Strong association between genetic pa- 
rameters by isoenzyme analysis and Al-sensitivity were not always 
found. Comparisons between genotypic and genic structures of 
seed-parents with sensitive and tolerant offspring respectively 
lection on the genic level. Such selection can reduce the genetic 
multiplicity and can lessen the adaptability of forest tree popula- 
tions to multiple natural and anthropogenous environmental condi- 
tions. With 37 refs., 2 tabs., 15 figs.. 


35004 Ce AE ae AOD, BeBe Dey Re 
Ca) in meat and organs of diseased calves. F 
(Giessen Univ. oti F.R.). Fachbereich or 


medizin und Tierzucht). 17 Dec 1986. 214p. (In German). 
NTIS (US Sales Only), PC A110. Number 
DE88770198/JAW. 

Three collectives of calves aged 5 to 14 weeks were exam- 
ined in the dissertation. Collective I consisted of infectious mostly 
feverish calves, collective II of calves having substantial defects 
when examined by the official meat inspection, and collective III as 
control collective consisted of healthy calves. For the determina- 
tion of possible effects of diseases and substantial defects of the 
meat, samples of muscle, liver and kidney were tested for their con- 
tents of Cd, Pb, Zn, Cu, Fe and Ca. The calves came from several 
different fatting farms for calves. 


35005 (NRCC—19252) Data sheets on selected toxic ele- 
ments. Jaworski, J.F. (National Research Council of 
Canada, Ottawa, Ontario. Associate Committee on Scientif- 
ic Criteria for Environmental Quality). 1982. a NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE88701950/JAW. 

The chemical elements considered in this volume have been 
identified as toxic to animal and vegetable life forms; however, 
these elements have not been studied as intensely as lead, mercury, 
cadmium, etc. Since, in most cases, existing data are insufficient to 
permit discussion and comparisons of relative quality, it was decid- 
ed to present what quantitative data there are in as concise a 
manner as possible. The resulting data sheets present what is con- 


_Sidered to be the best available information on the environmental 


levels, emissions and toxicology of these elements and some of their 
compounds. Reference is made to the article or review in which 
the datum appears and which may contain any discussion of the 
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be 
datum and the methods whereby it was obtained. Elements consid- 
ered in this volume are antimony, barium, beryllium, bismuth, 
boron, cesium, gallium, germanium, indium, molybdenum, silver, 


35006 (ORNL—6334-Vol.1) Problem 
techniques and 


toxicological products of gun sys- 
tems, Volume 1: Final report. Ross, R.H.; Pal, B.C.; —_ 
S.; Ramsey, R.S.; Jenkins, R.A.; Griest, W.H.; MLR. 
National Lab., TN ‘(USA)). Mar 1988. Contract 
ACO05-840OR21400. 2 . NTIS, PC A13/MF A0O1;1. Order 
Number DE88008883/JAW 
Cis calinmal ts 4 citeipten telstace of both cogil cad inte. 
ganic chemical species. Similar to other mixtures, it has both vapor 


dations for its chemical and toxicological investigation. Propellent 
compositions used in munitions are all nitrocellulose based but are 
categorized by the inclusion of the other major ingredients (i.c., 
single-based propellants contain nitrocellulose only, double-base 
propellants contain nitrocellulose and nitroglycerin, and triple-base 
propellants contain nitrocellulose, nitroguanidine, and nitroglycer- 
in). The principal decomposition products present in gun exhaust 
are carbon monoxide, hydrogen, carbon dixiode, water, and nitro- 
gen (approximately 99% by volume). A number of minor products 
have been reported to be present in gun exhaust including nitrogen 
oxides, ammonia, inorganic particulates (e.g., lead and copper), and 
polycylic aromatic hydrocarbons (of unknown origin). 233 refs., 19 
figs., 19 tabs. 


(PB—88-144399/XAB) Prenatal exposure to meth- 
ylmercury alters development of receptor binding 
sites in sympathetic target tissues. Slotkin, T.A.; 
Orband, L.; Cowdery, T.; Kavlock, R.J.; Bartolome, J. 
(Duke Univ., Durham, NC (USA). Dept. of Pharmacology). 
1987. 13p. NTIS, PC A03/MF A0O1. 

Pub. in Toxicology Letters, Vol. 35, 285-295(1987). 

In order to assess the impact of prenatal exposure to methyl- 
mercury on sympathetic neurotransmission, effects on development 
of adrenergic receptor binding sites in peripheral tissues was evalu- 
ated. In the liver, methylmercury produced a dose-dependent in- 
crease in alpha:, alphas, and beta-receptor binding of radioliganda 
throughout the first 5 weeks of postnatal life. Similarly, renal alpha- 
receptor subtypes showed increased binding capabilities, but bind- 
ing to alpha-receptor sites was reduced. At least some of the 
changes in receptors appear to be of functional significance, as 
physiological reactivity to adrenergic stimulation is altered in the 
same directions in these two tissues. The actions of methylmercury 
displayed tissue specificity in that the same receptor populations 
were largely unaffected in other tissues (lung, heart). These results 
suggest that methylmercury exposure in utero alters adrenergic re- 
sponses through targeted effects on postsynaptic receptor popula- 
tions in specific tissues. 


35008 (PB—88-146840/XAB) Evaluation of existing 
total-human-exposure models, Pandian, M.D. (Nevada Univ., 
Las Vegas (USA)). Dec 1987. 94p. NTIS, PC A05/MF 
AOl. 


In this report, a special class of models is examined and sev- 
eral existing formulations are compared. These models utilize pol- 
lutant-concentration distributions and human time-activity patterns, 
methods of matching concentrations and activities, the number of 
pollutants that can be handled, accommodation for short-term 
(acute) or long-term (chronic) exposures, treatment of uncertainties 
and errors in the modeling techniques. Models are also compared to 
ascertain whether the computer program itself is well-written, mod- 
ular, and user-friendly with simple input of variables and clear, un- 
derstandable outputs. 
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35009 (PB—88-149034/XAB) Waterborne and sediment- 
source toxicities of six organic chemicals to grass shrimp (Pa- 
laemonetes pugio) and amphioxus (Branchiostoma caribaeum). 
Clark, J.R.; Patrick, J.M.; Moore, J.C.; Lores, E.M. (Envi- 
ronmental Protection Agency, Gulf Breeze, FL (USA). En- 
vironmental Research Lab.). 1987. 9p. (EPA—600/J-87/ 
141). NTIS, PC A02/MF AOl1. 

Pub. in Archives of Environmental Contamination and Toxi- 
cology 16, 401-407(1987). 

Grass shrimp (Palaemonetes pugio) were exposed to either 
waterborne or sediment-source concentrations of fenvalerate, cy- 
permethrin, 1,2,4-trichlorobenzene (TCB), tributyltin oxide 
(TBTO), triphenyltin oxide, and di-n-butylphthalate in static or 
flow-through test systems. Similarly, amphioxus (Branchiostoma 
caribaeum) were tested with fenvalerate, TCB, and TBTO. The 
C50 and no-effect and 100% mortality concentrations are report- 
ed from 96-hr and 10-day tests. The toxicity of contaminated sedi- 
ments could be explained by chemical partitioning into overlying or 
interstitial water. Amphioxus is not recommended as a routine test 
species because of (1) difficulty in distinguishing severely affected 
from dead individuals, (2) inability to determine the status of bur- 
rowed animals without disrupting sediment, (3) their relative lack 
of sensitivity in acute exposures to toxic chemicals, and (4) difficul- 
ty in routine collection of sufficient numbers of animals. Grass 
shrimp, however, are useful as an epibenthic test species for water- 
borne and sediment-source toxicants. 


35010 (PB—88-149141/XAB) Direct and residual effects 
of cadmium on the growth and elemental composition of Ara- 
bidopsis thaliana. Moser, T.J.; Tingey, D.; Rodecap, K.D. 
(Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab.). 1986. 17p. (EPA—600/J-86/ 
433). NTIS, PC A03/MF AO1. 

Pub. in Angewandte Botanik 60, 391-405(Dec 1986). 

Experiments were conducted to determine the direct (first 
generation) and residual (second generation) phytotoxicity of a 
range of cadmium concentrations on Arabidopsis thaliana. Plants 
were grown under greenhouse conditions in écith ceuttinia: ver- 
miculite-hydroponic plot-culture systems. First generation plants 
were continuously exposed to nutrient solutions ranging from 0 to 
100 micrometers CdCl,. Biomass in the first generation plants de- 
creased in response to nutrient solution containing increasing Cd 
concentrations. The 100 micrometers Cd treatment significantly re- 
duced rosette, raceme and mature seed biomass. The progeny from 
the first-generation plants revealed no significant residual effects as 
far as growth and elemental composition are concerned. 


35011 (PB—88-149158/XAB) Survival of daphria magna 
and hyalella azteca in cadmium-spiked water and sediment. 
Nebeker, A.V.; Onjukka, S.T.; Cairns, M.A.; Krawczyk, 
DF. (Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab.). 1986. 8p. (EPA— 
600/J-86/432). NTIS, PC A02/MF AOl. 

Pub. in Environmental Toxicology and Chemistry, Vol. 5, 
933-938(Aug 1986). 

Freshwater sediments and water were spiked with cadmium 
(Cd) in the laboratory, and toxicity tests were conducted with the 
cladoceran Daphnia magna and the amphipod Hyalella azteca to 
determine if Cd in the sediment would cause increased toxicity. 
The 48-h LCSO values for Daphnia in tests without sediment were 
36, 33, 24, and 40 micrograms/L total Cd. Calculated free-ion 
(Cd* )LCS50 values for the same tests were 28, 25, 18 and 31 micro- 
grams/L. LC50 values (48-h) determined for total Cd(uncentrifuged 
water sample) in the sediment-containing beakers were 252, 69, and 
122 micrograms/L for Daphnia. LCS50 values for dissolved 
Cd(centrifuged 10,000 rpm) in the sediment-containing beakers 
were 61, 27, and 100 micrograms/L for Daphnia. Higher total Cd 
LCSO0 values indicate that Cd adsorbed to soluble organic material 
was not biologically available. No significant mortality of Daphnia 
or Hyalella occurred in the flow-through tests in which sediment 
contained the same levels of Cd as in the static tests. Mortality was 
similar in beakers with and without Cd-spiked sediment, indicating 
that Cd in the sediment and adsorbed to organic materials was not 
available to cause increased mortality. 
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35012 (PB—88-151659/XAB) Influence of exposure pat- 
terns of nitrogen dioxide and modifications by ozone on sus- 
ceptibility to bacterial infectious disease in mice. Graham, 
J.A.; Gardner, D.E.; Blommer, E.J.; House, D.E.; Menache, 
M.G. (Environmental Protection Agency, Research Trian- 
gle Park, NC (USA). Health Effects Research Lab.). 1987. 
15p. (EPA—600/J-87/162). NTIS, PC A03/MF A011. 

Pub. in Jnl. of Toxicology and Environmental Health 21, 
113-125(1987). 

The nitrogen dioxide (NO2) diurnal cycle found in urban 
communities usually consists of a low basal concentration upon 
which are superimposed higher-concentration peaks or spikes of 
short duration. Various components of the environmental-exposure 
mode were examined to assess effects of urban exposure profiles on 
susceptibility to infectious pulmonary disease. Mice were exposed 
to NO: peaks of 4.5 ppm for 1, 3.5, or 7 h, challenged with Strepto- 
coccus sp. either immediately or 18 h postexposure, and then ob- 
served for mortality. When the streptococcal challenges were im- 
mediately after NO2 exposure, the mortality rate was directly relat- 
ed to the length of peak exposure, whether or not a basal exposure 
was used, and all peak lengths significantly increased mortality. 
When the challenge was delayed for 18 h after the peak exposure, 
spiked exposure, of 3.5 and 7 h increased mortality to the same 
degree. If a 1-h peak exposure to 4.5 ppm was superimposed twice 
daily upon a continuous basal NO: concentration of 1.5 ppm, there 
was a suggestive trend toward increased mortality near the end of 
the second week of exposure when challenge occurred immediately 
after the morning spike. 


35013 (PB—88-154398/XAB) Acute toxicity of two ge- 
neric drilling fluids and six additives, alone and combined, to 
mysids (Mysidopsis bahia). Parrish, P.R.; Macauley, J.M.; 
Montgomery, R.M. (Environmental Protection Agency, 
Gulf Breeze, FL (USA). Environmental Research Lab.). 
= 1988. 20p. (EPA—600/D-88/004). NTIS, PC A03/MF 


Toxicity tests were conducted with two laboratory-prepared 
generic drilling fluids (muds) and six commonly used drilling-fluid 
additives to determine their toxicity, alone and combined, to mysids 
(Mysidopsis bahia). In 25 tests, the acute toxicity of combinations of 
one, two, or three of the drilling-fluid additives mixed with either 
drilling fluid was less than the toxicity predicted from the empirical 
96-h LC50s for drilling fluid additive(s) and/or drilling fluid alone; 
the observed 96-h LCS50s of the mixtures were from 1.3 to 23.6 
times the values predicted from the presumption of additive toxici- 
ty. 


35014 (PNL—6459) Sperm-head morphology study in 
B6C3F1 mice following inhalation exposure to 1,3-butadiene: 
Final technical report. Hackett, P.L.; McClanahan, B.J.; 
Brown, M.G.; Buschbom, R.L.; Clark, M.L.; Decker, J.R.; 
Evanoff, J.J.; Rommereim, R.L.; Rowe, S.E.; Westerberg, 
R.B. (Pacific Northwest Lab., Richland, WA (USA)). Apr 
1988. Contract AC06-76RL01830. Sip. NTIS, PC A04/MF 
A01;1. Order Number DE88008620/JAW. 

The present report describes the results of a study of the 
morphology of epididymal sperm heads of B6C3F1 mice that were 
exposed to varying concentrations of 1,3-butadiene. During the fifth 
post-exposure week, the animals were killed and examined for gross 
lesions of the reproductive tract; suspensions of the epididymal 
sperm were prepared for morphologic evaluations. No mortality 
was observed in any of the inhalation exposure groups. Transient 
toxic signs, including piloerection and dyspnea, were evident 
during a 20- to 30-minute period following exposure to 5000 ppM. 
Mean values for body weights and weight gains of the mice ex- 
posed to 1,3-butadiene were not significantly different from control 
values. A concentration-related increase in the incidence of sperm- 
head abnormalities was evident and the percentage of sperm heads 
that were morphologically abnormal was significantly higher in 
mice exposed to 1000 and 5000 ppM than in the controls. 23 refs., 2 
figs., 6 tabs. 
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35015 (PNL-SA—15217) Health and environmental re- 


search on complex organic mixtures: Proceedings. Gray, 
R.H.; Chess, E.K.; Mellinger, P.J.; Riley, R.G.; Springer, 

(eds.). (Pacific Northwest Lab., Richland, A 
(USA)). 1987. Contract AC06-76RL01830. 763p. (CONF- 
851027—). NTIS, PC A99/MF A01;1; GPO . Order 
Number DE88007332/JAW. 

From 24. Hanford life sciences symposium and environmen- 
tal research on complex organic mixtures; Richland, WA, USA (20 
Oct 1985). 

en the preceding decade, numerous studies involving 
chemists, biologists, environmental scientists, industrial hygienists 
and engineers were conducted to assess the potential harmful ef- 
fects of various complex organic mixtures. As a result, a substantial 
health and environmental database had been developed on combus- 
tion products, coal conversion materials (liquefaction and gasifica- 
tion), shale oils, petroleum, solid wastes, dredging spoils, materials 
from biomass, and other organic materials. Selection of the sympo- 
sium topic reflected a desire to evaluate results of studies on materi- 
als from energy-related and industrial activities that could cause po- 
tential occupational problems or enter the environment. The sym- 
posium was organized to review and summarize the chemical, bio- 
medical, and environmental database on complex organic mixtures. 
The program also provided a forum to identify future health and 
environmental research needs, coordinate present and future health 
and environmental research with technology development, and 
identify ways to mitigate problems associated with the release of 
energy-related materials to the environment. Individual papers were 
processed separately for the data base. 


(UCRL—21001-88-2) Comparison of the response 
of mature branches and seedlings of Pinus ponderosa to at- 
mospheric pollution: Progress report. Houpis, J.L.J.; Surano, 
K.A.; Cowles, S. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1988. Contract W-7405-ENG-48. 20p. NTIS, 
PC A03/MF A0O1;1. Order Number DE88011318/JAW. 
The initial stages of this project are on schedule. The first 


BEC prototype should be completed by the second week in April, 
with extensive testing and modifications of the BEC design continu- 
ing into May. | fig. 


(LF-tr—8007548) Diesel engine exhaust and lung 
cancer: Data from animal and an evaluation of 
the risk to man. Pott, F.; Heinrich, U. Translated from Um- 
welthygiene (Duesseldorf); 19: 130-167(1987). Contract AC04- 
76EV01013. 56p. Q/MF AOi1;1. 

Diesel engine exhaust from different engines produced lung 
tumors in rats. The lowest exposure level at which such an effect 
occurred with statistical significance was 50 to 100 times higher in 
the weekly average in two studies than could be assumed for 
humans living in unfavorable residential situations. Should diesel 
engine exhaust be included in the list of carcinogenic substances. 
This is the standpoint from which the results of animal experiments 
are to be reported and evaluated here. Various theories regarding 
possibile mechanisms of action will be discussed, and the carcino- 
genic potential of gasoline engine exhaust in comparison with diesel 
engine exhaust will be addressed on the basis of the available data 
(inadequate). The present status of information from epidemiologi- 
cal research into the carcinogenic effect of diesel engine exhaust is 
presented in this annual report. 


Detection of hydroxy-nitro-PAHs and nitro-PAHs 
in an ambient air particulate extract using bioassay directed 
fractionation. Nishioka, M.G.; Howard, C.C.; Lewtas, J. 
(Battelle Columbus Labs., 505 King Avenue, Columbus, OH 
43201 (US)). pp 701-716 of Polynuclear aromatic hydrocar- 
bons: Chemistry, characterization and carcinogenesis. 
Cooke, M.; Dennis, A.J. Columbus, OH; Battelle Press 
(1986). (CONF-8410225—). 

From 9. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (30 Oct 1984). 

Urban air particles contain extractable organic matter which 
has both mutagenic and carcinogenic activity. Detection of the spe- 
cific compounds responsible for the mutagenic activity has been 
limited by the complexity of these extracts and the presence of 
highly polar components which have been difficult to identify. Bio- 
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assay-directed fractionation has been proposed as the most cost and 
time effective approach to identifying mutagenic compounds in 
complex mixtures by directing the analytical and identification re- 
search effort toward only significantly mutagenic fractions. This 
paper reports for the first time identification of mutagenic hydroxy- 
lated nitro-polycyclic aromatic hydrocarbons (OH-NO2-PAHs) in a 
neutral polar fraction of an ambient air particulate extract using 
bioassay directed fractionation. Parent NO2PAHs were also identi- 
fied and quantified using bioassay-directed fractionation. The rela- 
tionship of these two classes of compounds, NO2-PAHs and OH- 
NO.-PAHs, are discussed in regard to mammalian cell metabolism 
and atmospheric transformation. 


5604 Other Environmental Pollutant Effects 


35019 (AD-A—186636/7/XAB) Visual system neural re- 
sponses to laser exposure from local q-switched pulses and ex- 
tended source c-w speckle patterns. Final report, 1 December 
1983-30 December 1985. Wolbarsht, M.L. (Duke Univ., 
Durham, NC (USA). Medical Center). 30 Sep 1985. 57p. 
NTIS, PC A04/MF AO1. 

This report reviews retinal damage from exposure to short- 
pulse laser energy without any visual perception. A series of experi- 
ments were conducted in cats to test retinal function after such 
laser exposures using neurophysiological recordings from retinal 
ganglion cells. The receptive fields of the selected ganglion cells 
were in the area of laser exposure or immediately adjacent to it. 
Microsensor monitoring of retinal metabolic stability including pH 
and QO: levels following laser exposure was also attempted. Vigor- 
ous neural responses have been recorded from retinal ganglion cells 
following suprathreshold lesion producing laser exposures within 
the Ganglion cell receptive fields, or from nerve fibers at the optic 
disc. The disc recordings always showed responses from ganglion 
cells following suprathreshold stimulation levels sufficient to cause 
retinal lesions within the receptive field or in closely adjacent areas 
of the retina. 


35020 (CONF-841041—) Interaction of biological sys- 
tems with static and ELF electric and magnetic fields. Ander- 
son, L.E.; Kelman, B.J.; Weigel, R.J. (eds.). (Pacific North- 
west Lab., Richland, WA (USA)). 1987. Contract AC06- 
76RL01830. 540p. NTIS, PC A23/MF A01;1; GPO Dep. 
Order Number DE88007951/JAW. 

From 23. Hanford Life Sciences symposium-interaction of 
biological systems with static and ELF electric and magnetic fields; 
Richland, WA, USA (2 Oct 1984). 

Although background levels of atmospheric electric and 
geomagnetic field levels are extremely low, over the past several 
decades, human beings and other life forms on this planet have 
been subjected to a dramatically changing electromagnetic milieu. 
An exponential increase in exposure to electromagnetic fields has 
occurred, largely because of such technological advances as the 
growth of electrical power generation and transmission systems, the 
increased use of wireless communications, and the use of radar. In 
addition, electromagnetic field generating devices have proliferated 
in industrial plants, office buildings, homes, public transportation 
systems, and elsewhere. Although significant increases have oc- 
curred in electromagnetic field strenghths spanning all frequency 
ranges, this symposium addresses only the impact of these fields at 
static and extremely low frequencies (ELF), primarily 50 and 60 
Hz. This volume contains the proceedings of the symposium enti- 
tled {open—quotes}Interaction of biological systems with static and 
ELF electric and magnetic fields{close—quotes}. The purpose of 
the symposium was to provide a forum for discussions of all aspects 
of research on the interaction of static and ELF electromagnetic 
fields with biological systems. These systems include simple bio- 
physical models, cell and organ preparations, whole animals, and 
man. Dosimetry, exposure system design, and artifacts in ELF 
bioeffects research were also addressed, along with current investi- 
gations that examine fundamental mechanisms of interactions be- 
tween the fields and biological processes. Papers are indexed sepa- 
rately. 








Longitudinal study 
fects due to noise. Caerphilly (Wales) - traffic noise study. Pt. 
1, Babisch, W.; Hartmut, I. (Bundesgesundheitsamt, Berlin 
(Germany, F. R). Inst. fuer Wasser-, Boden- und Lufthy- 
giene; Umweltbundesamt, Berlin (Germany, F.R.)). 30 Jun 
1986. 222p. (In German). NTIS (US Sales Only), PC A10. 
Order Number DE88770126/JAW. 

First cross-sectional results of a longitudinal epidemiological 
study performed in Caerphilly, Wales are treated in this report. The 
British ‘Medical Research Council’ is investigating the importance 
of a number of known and possible new risk factors of coronary 
(ischaemic) heart diseases in this town. Using the medical and bio- 
chemical data material available and own noise inquiries performed 
in the community, correlations between traffic noise exposure and 
clinical or anamnestic data of the participants were statistically in- 
vestigated. The random sample comprised 2512 male subjects aged 
45-59 years. In the daytime the traffic noise emission level varied 
between Leq = 51-70 dB(A) [6-22 h, 10 ml]. Statistically confirmed 
noise effects could be detected among other things for the systolic 
blood pressure, total cholesterol, activity of the coagulation factor 7 
and plasma viscosity (increases) as well as for the hormone cortisol 
and the number of thrombocytes in blood (decreases). Potential 
confounding variables were controlled as far as possible. In connex- 
ion with the prospective longitudinal results it will be possible to 
perform risk evaluations for groups differentely exposed. With 141 
refs., 113 tabs, 54 figs. 


35022 (PB—88-153317/XAB) Health-hazard evaluation 
report HETA 86-437-1818, Champion International Corpora- 
tion, Hamilton, Ohio. Tubbs, R.L. (National Inst. for Occu- 
pational Safety and Health, Cincinnati, OH (USA)). Jul 
1987. 15p. CHETA—86-437-1818). NTIS, PC A03/MF A011. 

In response to a request from employees at the Champion 
International Corporation paper mill located in Hamilton, Ohio, a 
study was made of possible excessive noise hazards arising in the 
small cutter area of the facility. One paper cutter, considered by 
workers to be louder than the others, was scheduled to have an en- 
closure installed for the rotary knife blade. Noise surveys were con- 
ducted in July before the installation and in November after the in- 
stallation of the enclosure. Data gathered in July indicated noise 
levels of 108 decibels-A (dB-A), while the octave-band analysis 
demonstrated the majority of the sound energy to be in the midfre- 
quency range from 250 to 4000 hertz (Hz). In November, tests 
showed the level to be 95dB-A with a corresponding decrease in 
the midfrequency sound intensities. Enclosing the rotary knife blade 
did reduce the potential for noise exposure, but noise measurements 
in excess of the NIOSH Recommended Exposure Limit of 85dB-A 
for an 8-hour day were common. The author concludes that a noise 
hazard existed in the small cutter area. The author recommends 
that engineering controls be continuously sought to further reduce 
the noise level from this particular machine. The use of nonmetallic 
drive gears should be considered, along with filling of the hollow 
knife blade cylinder with a lightweight acoustical material. An ef- 
fective hearing-conservation program should be implemented and 
employees trained in the proper use of hearing protective devices. 


35023 (PB—88-153325/XAB) Health-hazard evaluation 
report HETA 87-223-1813, Bestop, Inc., Coulder, Colorado. 
Gunter, B.J. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). ry 1987. 13p. CHETA—87- 
223-1813). NTIS, PC A03/MF AO1 

In response to a request from management of Bestop, Incor- 
porated located in Boulder, Colorado, an environmental evaluation 
was made of radiofrequency (RF) exposures during the heat sealing 
of automobile accessories. Forty measurements were taken for elec- 
tric (E) fields and the values ranged from 6.0 to 104000 volts 
squared per meter squared (V?/M7?). Of these 40 measurements 28 
exceeded the American Conference of Governmental Industrial 
Hygienist (ACGIH) Threshold Limit Values of 3770V?/M2. Of the 
same 40 measurements, 6 exceeded the OSHA limit of 40000V?2/M2 
Of 40 measurements taken for magnetic (H) fields, the values 
ranged from 0.0002 amperes squared per meter squared (A?/M?) to 
0.100A?/M? with none of these measurements exceeding the OSHA 
standard of 0.25A?M7*). The only complaint the workers expressed 
concerning the RF sealers was that several had been burned by 
touching metal parts that had been heated by these sealers. The 
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author concludes that a health hazard from overexposure to RF ex- 
isted at the time of the evaluation. Additional shielding was needed 
to lower exposures to levels less than the ACGIH threshold-limit 
values. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 34435, 34436, 34524, 35546 


35024 (DOE/NV/10327—36) Cross-index to DOE-pre- 
scribed occupational safety codes and standards. (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA). Occupational Safety). Mar 1988. Contract AC08- 
84NV10327. 661p. NTIS, PC A99/MF AO0i;1. 
Number DE88010553/JAW. 

This Cross-Index volume is the 1986 compilation of detailed 
information from more than four hundred and seventy DOE-pre- 
scribed or OSHA-referenced occupational safety codes, transporta- 
tion safety codes, and fire protection codes and standards. The 
compilation of this material was conceived and initiated in 1973 by 
Reynolds Electrical & Engineering Company’s (REECo) Occupa- 
tional Safety organization, and is revised yearly to provide informa- 
tion from current codes. 


35025 (NP—8770195) — theoretical approach in the 
study of failure probability of structural components or sec- 
tions exposed to fire. Part project D1. Final report. Kordina, 
K.; Henke, V. (Technische Univ. Braunschweig (Germany, 
F. R). Sonderforsch ich Brandverhalten von Bautei- 
len). a 1987. 366p. German). NTIS (US Sales Only), 
PC A116. Order Number DE88770195/JAW. 

The concluding report first briefly explains the probabilistic 
methods and principles applied and then reports the activities for 
determining the current fire safety level of structural components 
made of reinforced concrete, steel, or wood, in order to present a 
survey as comprehensive as possible of the current safety situation: 
As current activities for standardization on a national and on an 
international level also increasingly include ‘natural fires’ in their 
safety assessments for fire-protection design concepts, a special sec- 
tion of the report deals with basic variables and the corresponding 
assumed distributions, and their impact on local fire temperatures. 


58 GEOSCIENCES 


REFER ALSO TO CITATION(S) 34396 
5801 Geology And Hydrology 


35026 (CONF-880672—1) A subregion block iteration to 
3-D finite element modeling of subsurface flow. Yeh, G.T. 
(Oak Ridge National Lab., TN (USA)). 1988. Contract 
AC05-840OR21400. 6p. NTIS, PC A02/MF A0Ol1;1; GPO 
Dep. Order Number DE88006175/JAW. 

From 7. international conference on computation methods in 
water resources; Cambridge, MA, USA (13 Jun 1988). 

A subregion block iteration (SBI) technique has been devel- 
oped in conjunction with finite element approximations of saturat- 
ed-unsaturated flow equations. The proposed SBI technique is im- 
plemented in a three-dimensional finite element saturated-unsaturat- 
ed flow model. The model is verified with a nonlinear diffusion 
equation having an analytical solution. It is then applied to a burial 
trench problem. It is not possible to solve this field problem using 
the direct elimination finite element method. The SBI technique 
provides significant improvement over models based on direct band 
solution methods in both central processing unit (CPU) storage and 
CPU time. 5 refs.,:2 figs. 


Order — 


ae ee 





=a 26 eet“ © & G&S 


-_—- .—- * ww SoS eS oe LS 


4719 / ERA-13/15 


35027 (DOE7ER/60594—1) Surface hydrology, sediment 
transport dynamics, and remote sensing of disturbed water- 
sheds in a humid temperate region: Progress report. (Pennsyl- 
vania State Univ., University Park (USA). Environmental 
Resources Research Inst.). [1988]. Contract FG02- 
87ER60594. 6p. NTIS, PC A02/MF A01;1. Order Number 
DE88008719/JAW. 

The fundamental goal of this multilayer research effort is to 
quantify the temporal evolution of the hydrologic cycle on dis- 
turbed watersheds; and construct a modular hydrologic model that 
uses, a8 primary input, variable quantities and types of remotely 
sensed data sets in a geographic information system (GIS) format. 


The hypothesis to be tested states that the geomorphic evolution of 
disturbed 


watersheds which are in disequilibrium can be quantified 
with field data and subsequently modeled, utilizing both field-de- 
rived and remotely sensed data sets. 2 figs. 


5802 Geophysics 


REFER ALSO TO CITATION(S) 32134, 32229, 32301, 32353, 32354, 33751, 


35028 (CEA-DAS—430) Historical seismicity in France. 
Its role in the assessment of seismic risk on French nuclear 
sites. Levret, A. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). t. d’ de Surete). 
Nov 1987. 32p. (CONF-8710310—). NTIS (US Sales Only 
PC A03/MF AO1. Order Number DE88753177/JAW. 

From IAEA iaterregional project seismic data for NPP 
siting workshop historical seismicity on eastern mediterranean; Ca- 
saccia, Italy (27 Oct 1987). 

Since 1975 in order to be in conformity with the require- 
ments of the French nuclear program, a review of historical seis- 
micity was undertaken in France. The assessment of seismic hazard 
for the safety of nuclear plants is in fact based upon a seismotec- 
tonic approach which needs to take into account the seismic activi- 
ee eee 
for reviewing historical earthquakes entails a systematic consulta- 
tion of the original sources and a critical analysis there of in the 
light of the historical, geographical and political contexts of the 
time. The same standards apply where the acquisition of new ele- 
ments of information is involved. Each item of information is as- 
signed a degree of reliability, then compiled in a computer file, up- 
dated annually; this file currently contains more than 4.500 events 
covering a period of time of about a millenary. 


5803 Mineralogy, Petrology, And Rock Mechanics 
REFER ALSO TO CITATION(S) 32243, 32342, 34400, 34438 

5804 Geochemistry 

REFER ALSO TO CITATION(S) 32228, 32256, 32266 

5805 Oceanography 


35029 etre pi era werd in ees ae Bees 
tracer chemistry of the southern ocean. (National Research 
Council, Washington, DC (USA). Ad Hoc Committee on 
Contract FG01-84ER60266. 1 
A01;1; GPO Dep. Order Number 9E88006852/JAW. 

This report considers technical and scientific developments 
and research questions in studies of the Southern Ocean since its 
predecessor, {open quotes}Southern Ocean Dynamics--A Strategy 
for Scientific Exploration 1973-1983{close quotes} was published. 
The summary lists key research questions in Southern Ocean ocean- 
ography. Chapter 1 describes how Southern Ocean research has 
evolved to provide the basis for timely research toward more di- 
rected objectives. Chapter 2 recommends four research programs, 
encompassing many of the specific recommendations that follow. 
Appendix A provides the scientific background and Reference/Bib- 
liography list for this report for: on air-sea-ice interaction; the Ant- 
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arctic Circumpolar Current; water mass conversion; chemical 
tracer oceanography; and numerical modeling of the Southern 
Ocean. Appendix B describes the satellite-based observation sys- 
tems expected to be active during the next decade. Appendix C is a 
list of relevant reports published during 1981-1987. 146 refs. 


35030 (NOROR—TP1530) A study of ice conditions 
along marine shipping routes in the Arctic archipelago. 
(NORCOR Eugenie and Research Ltd., Yellowknife, 
Northwest Territories (Canada)). Mar far 1978. 93p. (CE— 
01158). /TID, Energy, Mines ond thiaaeibte 
Canada, 555 Booth St., Ottawa, Ont., Ske K1A ‘0G: 
$0.34CAN per page, $3.40 CAN minimum. 

The objectives of this study were to conduct a series of de- 
tailed ice surveys through the Queen Elizabeth Islands, with em- 
phasis on parameters relating directly to marine shipping, to assess 
the feasibility of selective routing or meandering through a mixed 
ice field, and to review the historic data and develop long term sta- 
tistics on ice conditions for all potential shipping routes in the Sver- 
drup Basin and Parry Channel. Low level surveys were flown at 
approximately two-week intervals and were scheduled to extend 
beyond the open water period thus providing some data on winter 
conditions. In addition to the standard parameters, information was 
recorded on floe size distribution by type, floe concentration, large 
scale movements, and ridge frequency. Data were subsequently an- 
alysed in conjuction with satellite imagery to produce a series of 
ice- charts. Maps were also prepared showing ice movements and 


ridge frequency by ice type for non-winter months. To assess the 


feasibility of routing a vessel through a mixed ice field, detailed 
studies were conducted at five representative locations selected to 
provide a reasonable cross section in ice concentration and floe size 
distribution. Low level photographic mosaics were prepared and 
routes traced through the ice fields for vessels with various turning 
radii. Both empirical and theoretical formulations were developed 
for the percentage of ice that could be avoided by meandering. The 
routing model was then applied to the long term data, to assess the 
percentage of ice that would be encountered in transiting each 
zone. 37 refs., 75 figs., 23 tabs. 
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REFER ALSO TO CITATION(S) 34743, 35084, 35249 


35031 (AD-A—186733/2/XAB) Possible neutron-monitor 


response solar neutrons in April 1984. Shea, M.A.; Smart, 
D.F.; Fl , E.O. (Air Force Geophysics Lab., Hans- 
com AFB, USA). 1987. 5p. (AFGL-TR—87-0288). 
NTIS, PC "A02/MF A\ 
Pub. in canoes Cosmic Ray Conference (20th), Confer- 
ence Vol. 3, 86-89(1987). 
solar flare beginning at 2356 UT on 24 April 1984 pro- 


duced a variety of emissions including gamma rays and solar nev- 
trons as measured by satellite sensors. Between 0000 
and 0010 UT on 25 April an increase of 0.7 and 1.7% was recorded 
by neutron monitors at Tokyo (Itabashi) and Morioka, Japan. Al- 
though these stations were located approximately 40° from the 
sub0solar point, the time coincidence of the increase with the obser- 
vation of solar neutrons of the SMM satellite indicates the possibili- 
ty that the increase in the neutron monitor counting rate was asso- 
ciated with the presence of solar neutrons with energies > 400 
MeV at the top of the earth’s atmosphere. The small increase in the 
counting rate emphasizes the difficulty in identifying similar events 
using historical neutron-monitor data. 


35032 (DOE/ER/40325—7A) Are Centauros diffractive?. 
Goulianos, K. (Rockefeller Univ., New York (USA)). 1987. 
Contract AC02-87ER40325. 10p. (CONF-8710274—7). 
NTIS, PC A02/MF AOl. Order Number DE88008767/ 
JAW. 

From 2. international conference on elastic and diffractive 
scattering; New York, NY, USA (15 Oct 1987). 
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We discuss some new experimental information, which sup- 
ports the hypothesis that the Centauro events reported by cosmic 
fay experiments may indeed be produced diffractive, as proposed 
by this author in 1986. 8 refs., 3 figs., 1 tab. 


35033 (INS—645) Resonant spin-flavor precession of 
solar and supernova neutrinos. Lim, Chong-Sa; Marciano, 
W.J. (Tokyo -Univ., Tanashi (Japan). Inst. for Nuclear 
Study). Sep 1987. 22p. NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE88752604/JAW. 

The combined effect of matter and magnetic fields on neutri- 
no spin and flavor precession is examined. We find a potential new 
kind of resonant solar neutrino conversion v/sub e(sub L)/ -> v/ 
sub (sub R)/ or v/sub tau(sub R)/ (for Dirac neutrinos) or v/sub 
e/ -> v-bar/sub p/ or v-bar/sub tau/ (for Majorana neutrinos). 
Such a resonance could help account for the lower than expected 
solar neutrino v/sub e/ flux andor indications of an anti-correlation 
between fluctuations in the v/sub e/ flux and sunspot activity. Con- 
sequences of spin-flavor precession for supernova neutrinos are also 
briefly discussed. 


35034 (LA—11200-MS) The solar flare of 18 — 
1979: Incoherent scatter radar data and 
comparisons. Zinn, J.; Sutherland, C.D.; Fenimore, oF E.; 
Ganguly, S. (Los ‘Alamos National Lab., "NM (USA)). ir 
1988. Contract W-7405-ENG-36. 26p. NTIS, ri AtG/MF 
A01;1; GPO Dep. Order Number DE88007616/JAW. 
‘Measurements of electron density at seven D-region altidues 
were made with the Arecibo radar during a Class-X solar flare on 
18 August 1979. Measurements of solar x-ray fluxes during the 
same period were available from the GOES-2 satellite (0.5 to 4 
{angstrom} and 1 to 8 {angstrom}) and from ISEE-3 (in four bands 
between 26 and 400 keV). From the x-ray flux data we computed 
ionization rates in the D-region and the associated chemical 
changes, using a coupled atmospheric chemistry and diffusion 
model (with 836 chemical reactions and 19 vertical levels). The 
computed electron densities matched the data fairly well after we 
had adjusted the rate coefficients of two reactions. We discuss the 
hierarchies among the many flare-induced chemical reactions in 
two altitude ranges within the D-region and the effects of adjusting 
several other rate coefficients. 51 refs., 6 figs., 3 tabs. 


35035 gr sapere Products from cosmic-ray 
interactions in extraterrestrial matter: What they tell us 
about radiation backgrounds dae space. Reedy, R.C. (Los 
Alamos National Lab., NM (USA)). 1987. Contract W-7405- 
ENG-36. 7p. (CONF-8711149—3). NTIS, PC A02/MF 
AO1. Order Number DE88009143/JAW. 

From Conference on high energy radiation backgrounds in 
space; Sanibel Island, FL, USA (3 Nov 1987). 

The nuclides and the heavy-nuclei “tracks” made by the 
interactions of solar and galactic cosmic-ray particles with meteor- 
ites, lunar samples, and the Earth have been extensively studied, 
simulated, and modelled. Most research involves the use of these 
cosmogenic products to study the history of the “targets” or of the 
cosmic rays. However, much work has also been done in under- 
standing these interactions and in predicting their rates as a func- 
tion of the target's size and shape and of the location inside the 
target. These studies apply to any object exposed to cosmic rays. 
The fluxes as a function of depth for cosmic-ray primary and sec- 
ondary particles vary greatly with particle energy and type. The 
variations of the fluxes of these cosmic rays in the past have been 
studied. Energetic solar particles are unpredictable and are the 
greatest potential radiation hazard in space. 11 refs., 1 fig. 


35036 (LBL—24417) Cosmions and stars. Salati, P. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1987. Contract 
AC03-76SF00098. 12p. (CONF-8709275—1; UCB-PTH— 
87/52). NTIS, PC A03/MF A0Ol;1. Order Number 
DE88010886/JAW. 
From Extra solar neutrino astronomy workshop; Los Ange- 
les, CA, USA (30 Sep 1987). 
Hypothetical particles such as the heavy neutrino, the pho- 
tino, or the sneutrino{emdash }generically called 


cosmions{emdash}may solve the so called missing mass problem. If 
they exist, the cosmions may close the Universe. In addition to 
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their gravitational effect on cosmological scales, the cosmions may 
also be captured by stars and concentrate in their cores. Since cos- 
mions are able to transport heat outside stellar cores much more ef- 
ficiently than photons, they may seriously affect the thermodynam- 
ics of the inner layer of stars. We have done an exact calculation of 
the accretion rate of cosmions by main sequence stars and we have 
studied the suppression of their central convection. We concluded 
that central convection inside stars between 0.3 Msub solar and 1 
Msub solar is broken in the presence of cosmions. 6 refs., 2 figs. 


35037 (PB—88-158167/XAB) Radio and submillimeter 
observations of the initial conditions for star formation. Hjal- 
marson, A.; Friberg, P. (Chalmers Univ. of Tech., Goete- 
borg (Sweden). Onsala Space Observatory). 1988. 18p. 
(REPT—87/57). NTIS, PC E03/MF E03. 

The current knowledge of the small- and large-scale struc- 
ture of molecular clouds as well as their large-scale distribution in 
galaxies is reviewed with emphasis on the initial conditions for stel- 
lar formation. The report also discusses cloud-formation processes, 
support against gravitational collapse, as well as bipolar outflows 
indicating extensive mass loss during early stellar evolution. 


35038 (RRK—87-27) On a scalar field in some Kan- 
towski-Sach’s universe. Nariai, Hidekazu. (Hiroshima Univ., 
Takehara (Japan). Research Inst. for Theoretical Physics). 
Nov 1987. 10p. NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE88752636/JAW. 

As a sequel to the previous note (RRK 87 - 24) on a scalar 
field in Nariai’s universe with the topology S tilde: x S:, a similar 
field in some Kantowski-Sach’s universe satisfying the vacuum Ein- 
stein equations R/sub pv/ = Ag/sub pv/ (in similar to ours) is 
worked out. The resulting wave equation for the scalar field phi(t, 
x) is reduced to a second-order differential equation for T/sub kl/ 
(t) (the time-dependent part of phi(t, x)) which is approximately 
solved not only in the neighborhood of x ident to ta(Aa? ident to 3) 
~ 0, but also in the neighborhood of x ident to ta -> oo. Such a 
work will be useful for dealing with its quantized version in con- 
nection with the pair-creation of those particles. 


in a perturbed Fried- 
mann universe. Kasai, Masumi. (Hiroshima Univ., Takehara 
ge Research Inst. for Theoretical Physics). Dec 1987. 

NTIS (US Sales Only), PC A03/MF AOl. Order 
eae DE88753148/JAW. 

A formula for the parallax distance in a general space-time is 
shown and it is applied to the linearly perturbed Friedmann uni- 
verse. Its invariance under any coordinate-gauge transformations 
and any infinitesimal affine transformations is also shown. Then it is 
applied to the Einstein-de Sitter background model, and it is found 
that the perturbed space-time behaves as a Friedmann-like universe 
with the direction-dependent Hy and qo. 


35040 (RRK—87-31) Stochastic stage of an infiationary 
universe model. Nambu, Yasusada; Sasaki, Misao. (Hiroshi- 
ma Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). ‘Dec 1987. 13p. NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE88753149/JAW. 

Using the stochastic description of a scalar field on its phase 
space, we analyze the early stage of an inflationary universe model 
with Higgs-type potential. At this stage, quantum fluctuations play 
an important role for the dynamics of the scalar field as well as the 
classical potential force. We find that the velocity dispersion of the 
field <phi?> becomes negligible within the Hubble timescale and 
the slow roll-over phase is realized, provided that <phi?> < 
approx <V(phi)> initially. This supports the picture that inflation 
can set in for a wide class of pre-inflationary states, including ther- 
mal states, and the behavior of the scalar field is independent of 
such states. It also verifies the use of the slow roll-over approxima- 
tion for most stages of the inflation. 
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35041 (UCRI—96433) Probing the possibility of a 
2C8C abundance gradient from observations of interstellar 
CH*. Hawkins, I. (Lawrence Livermore National Lab., CA 
(USA)). ‘eg Sep 1987. Contract W-7405-ENG-48. 15p. 
(CONF-870802—40). NTIS, PC A03/MF A0Ol;1. Order 
Number DE88008908/JAW. 

From 194. American Chemical Society national meeting; 
New Orleans, LA, USA (30 Aug 1987). 

I have performed high signal-to-noise (SN {equals} 300 to 
500) observations of interstellar CH/sup {plus/} at Lick Observato- 
ry and at CTIO of the reddened, early-type stars HD 183143, HD 
24432, and HD 157038 in an effort to probe the existence of a 
12C13C abundance gradient in our Galaxy. 


(UCRL—97853) Investigation of Rossby-number 
similarity in the neutral pwn ow | layer re large-eddy sim- 
ulation. Ohmstede, W.D.; Cederwall, R.T.; Meyers, R.E. 
(Lawrence Livermore National Lab., CA (USA)). Jan 1988: 
Contract W-7405-ENG-48. 4p. (CONF-880463—2). NTIS, 
PC A02/MF A0O1;1. Order Number DE88008910/JAW. 

From 8. symposium on turbulence and diffusion of the 
American Meterological Society; San Diego, CA, USA (1 Apr 
1988). 

One special case of particular interest, especially to theoreti- 
cians, is the steady-state, horizontally homogeneous, autobarotropic 
(PLB), hereafter referred to as the neutral boundary layer (NBL). 
The NBL is in fact a ‘rare’ atmospheric phenomenon, generally as- 
sociated with high-wind situations. Nevertheless, there is a dispro- 
portionate interest in this problem because Rossby-number similari- 
ty theory provides a sound approach for addressing this issue. 
Rossby-number similarity theory has rather wide acceptance, but 
because of the rarity of the ‘true’ NBL state, there remains an inad- 
equate experimental database for quantifying constants associated 
with the Rossby-number similarity concept. Although it remains a 
controversial issue, it has been proposed that large-eddy simulation 
(LES) is an alternative to physical experimentation for obtaining 
basic atmospherc ‘data’. The objective of the study reported here is 
to investigate Rossby-number similarity in the NBL using LES. 
Previous studies have not addressed Rossby-number similarity ex- 
plicitly, although they made use of it in the interpretation of their 
results. The intent is to calculate several sets of NBL solutions that 
are ambiguous relative to the their respective Rossby numbers and 
compare the results for similarity, or the lack of it. 14 refs., 1 fig. 


35043 (UCRL—98097) Time-dependent mass loss from 
hot stars with and without radiative driving. Castor, J.1; 
Owocki, S.P.; Rybicki, G.B. (Lawrence Livermore National 
Lab., CA (USA); Bartol Research Foundation of the Frank- 
lin Inst. Newark, DE (USA); Harvard-Smithsonian Center 

for Astrophysics, Cambridge, MA (USA)). 29 Jan 1988. 
Contract W-7405-ENG-48. 19p. (CONF-8709261—1). 
ar PC A03/MF AOl1. Order Number DE88008899/ 


From Trieste workshop on pulsation and mass loss in stars; 
Trieste, Italy (14 Sep 1987). 

A numerical hydrodynamics code is used to investigate two 
aspects of the winds of hot stars. The first is the question of the 
instability of the massive radiatively-driven wind of an O star that 
is caused by the line shape mechanism: modulation of the radiation 
force by velocity fluctuations. The evolution of this instability is 
studied in a model O star wind, and is found, {ital modulo} some 
numerical uncertainty, to lead to wave structures that are compati- 
ble with observations of wind instabilities. The other area of inves- 
tigation is of main-sequence B star winds. Attempts were made to 
simulate a radiatively-driven and a pulsation-driven wind in a B 
star, but in each case the wind turned out to be very weak. It is 
argued that the pulsation-driven wind model is not likely to apply 
to B stars. 28 refs., 11 figs. 
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35044 Nickel, argon and cobalt in the infrared spectrum 
of SN1987A: the core becomes visible. Rank, D.M.; Pinto, 
P.A.; Woosley, S.E.; Bre: J.D.; Witteborn, F.C.; Axel- 
rod, T.S.; Cohen, M. (Lick Observatory, Santa Cruz, CA 
(USA); National Aeronautics and Space Administration, 
Moffett Field, CA (USA). Ames Research Center; Law- 
rence Livermore National Lab., CA (USA); California 
Univ., Berkeley (USA). Dept. of Astronomy). Nature 
(London); 331: No. 6156, 505-506(11 Feb 1988). 

Infrared spectra of supernova 1987A taken in April and No- 
vember 1987 show two distinctly different stages in the evolution 
of the expanding gas shell. In April both the optical and infrared 
spectrum originated from the hydrogen envelope, the still opaque 
remnant of the outer regions of the progenitor star’s atmosphere. 
Our April spectrum shows weak hydrogen lines rising above a 
5,000-K photospheric continuum, in good agreement with this pic- 
ture. By November, however, the spectrum of SN 1987A had 
changed dramatically. Strong emission lines from heavy elements as 
well as many lines from highly excited levels of hydrogen dominat- 
ed the spectrum. The intensity of these lines and the abundances of 
the heavy elements inferred from them demonstrate that the inner 
regions of the supernova are just now becoming visible at infrared 
wavelengths. 
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35045 (AD-A—186510/4/XAB) Daytime scintillations in- 
duced by high-power HF waves at Tromsoe, Norway. Basu, 
S.; Basu, S.; Stubbe, P.; Kopka, H.; Waaramaa, J. (Air 
Force Geophysi ics Lab., Hanscom AFB, MA (USA)). 1 Oct 
1987. 10p. (AFGL-TR—87-0301). NTIS, PC A02/MF AOl1. 

Pub. in Jnl. of Geophysical Research, Vol. 92, No. A10, 
11149-11157(1 Oct 1987). 

During March 1984 the high-power HF heating facility lo- 
cated at Ramfjordmoen (69.6 deg N, 19.2 deg E geographic) near 
Tromso, Norway, was used to modify the ionospheric F region in 
the daytime. The intensity and phase scintillations of 250-MHz 
transmission from the quasi-stationary polar beacon satellite were 
measured when the ray path from the observing site to the satellite 
intercepted the modified ionospheric volume. Narrow band spectral 
enhancements corresponding to an irregularity scale length of 750 
m were detected in the intensity spectra when the radiated HF 
power developed an estimated power density of about 0.3 mw/sq 
m at the height of reflection. Spectral enhancements at larger scales 
were not detected in the phase spectra. From the growth and 
decay of the intensity, spectral enhancements during the successive 
10-min on and 10-min off periods of the heater the e-folding growth 
and decay times of approx. 750 m irregularities were estimated to 
be on order of 30 s and 2 min, respectively. The threshold power 
densities required for the generation of the observed irregularity 
scale sizes were calculated from the self-focusing instability theory 
of Cragin et al. (1977) by the use of ionospheric background param- 
eters measured by the EISCAT radar. 


35046 (AD-A—186564/1/XAB) HF-radar observations of 
pulsations near the magnetospheric cusp. Walker, A.D.; 
Greenwald, R.A.; Baker, K.B. (Johns eens Univ., * 
Laurel, MD (USA). Applied Physics Lab.). 1 Aug 1986. 
1lp. NTIS, PC A03/MF AO1. 

Pub. in Jnl. of Geophysical Research, Vol. 91, No. A8, 8919- 
8928(1 Aug 1986); Original contains color plates: All DTIC and 
NTIS reproductions will be in black and white. 

ie Goose Bay high-frequency radar can be operated in a 
mode that allows the study of the temporal and spatial behavior of 
pulsating phenomena with a time scale of minutes. On November 
28, 1983, an event occurred during which long-period pulsations 
were observed in the radar data. At this time, the field of view of 
the radar included a region of the cleft immediately to the east of 
the cusp. Combination of the radar data with HILAT magnetome- 
ter data had allowed the identification of the regions of the magne- 
tosphere that mapped to the radar field of view. Pulsations with 10- 
min and 15-min periods were seen in a region mapping to the interi- 
or of the magnetosphere. They had high azimuthal wave number 
(17-25) and propagated eastward with a speed greater than | km/s. 
At the same time, eastward drifting patches of backscatter with a 
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similar speed were seen in the region of antisunward convection 
that mapped either to the solar wind or the low-latitude boundary 
layer. A possible interpretation is that antisunward disturbances 
propagating along the magnetospheric boundary were driving sur- 
face waves within the magnetosphere. Possible types of disturbance 
that could cause such surface waves are flux-transfer events or 
Kelvin-Helmholtz waves. 


35047 (AD-A—186592/2/XAB) F-layer polar-cap arcs. 
Master's thesis. Fite, D.D. (Naval Postgraduate School, 
Monterey, CA (USA)). Sep 1987. 58p. NTIS, PC A04/MF 
AOl. 

Two types of ionospheric anomalies were discovered recent- 
ly in the polar cap: patches and arcs. Polar-cap arcs are the focus 
of this study, which seeks correlation between arcs and total elec- 
tion content (TEC) enhancements and amplitude scintillation ef- 
fects. Simultaneous optical and radio-frequency measurements were 
taken at Thule AFB and Qanaaq, Greenland, using the Ail-Sky Im- 
aging Photometer (ASIP) and a specially equipped Global Position- 
ing System (GPS) receiver. Arcs were discovered to produce sig- 
nificant, rapidly varying TEC increases, and small but measurable 
amplitude scintillation. 


35048 (AD-A—186638/3/XAB) Effects of a geomagnetic 
storm on thermospheric circulation. Master's thesis. Brink- 
man, D.G. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA)). 1987. 109p. (AFIT/CI/NR—87-111T). 
NTIS, PC A06/MF AOl1. 

The motions of the thermosphere and its interactions with 
the ionosphere during a geomagnetic storm are of current interest 
to space scientists. A two-dimensional model was used to simulate 
the thermospheric response to the impulsive high-latitude heating 
associated with a geomagnetic storm. The storm-induced motions 
can be characterized by an initial period of transient waves fol- 
lowed by the development of a mean circulation. These motions 
generate an electrical-current system that is on the same order of 
magnitude as, and in the opposite sense to the normal s/sub q/ cur- 
rent system. Model-simulated winds and electrical currents were 
then compared to observations. 


35049 (AD-A—186707/6/XAB) Monte Carlo modeling of 
ionospheric oxygen acceleration by cyclotron resonance with 
broad-band Soeteomneness —e, Pea i rr 
Chang, T.; Crew, G.B.; es inningham, J 
(Massachusetts Inst. of Tec Camnbrkie (USA)). 6 Tal 
1987. 5p. NTIS, PC A02/MF AOl. 

Pub. in Physical Review Letters, Vol. 59, No. 1, 148-1516 
Jul 1987). 

Cyclotron resonance with observed electric field fluctuations 
is responsible for production of the oxygen ion conics that are ob- 
served by the Dynamics Explorer 1 satellite in the central plasma 
sheet region of the Earth’s magnetosphere. The ion velocity distri- 
bution is described by a quasi-linear diffusion equation which is 
solved by the Monte Carlo technique. The acceleration produced 
by the observed wave spectrum agrees well with the ion observa- 
tions, in both form and magnitude. This represents the first success- 
ful comparison of an observed conic with any theoretical model. 


35050 (PB—88-156583/XAB) Kiruna Geophysical Data; 
Data Summary 87/4-6, April-June 1987. Thelin, B. (Kiruna 
See Inst. (Sweden). 1987. 54p. NTIS, PC E04/MF 


See also report dated 1985, PB—86-170883. 

Kiruna Geophysical Data is a collection of results of 
ground-based more or less continuous measurements of upper at- 
mosphere variables carried out at Swedish Institute of Space Phys- 
ics. The objective with the data summary is to present current geo- 
physical data, related to polar upper-atmospheric conditions, to 
those who require it for their research work. Contents include: 
Legend (Geomagnetic data, all-sky camera data, Ionospheric ab- 
sorption data); Tables of April-June 1987 (Geomagnetic K-indices, 
All-sky camera); Reproductions for April-June 1987 (Magnetogram 
plots, Riometer recordings). 
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35051 (AD-A—186772/0/XAB) Energy disposal in ion- 
molecule reactions. Final report, 1 July 1986-19 May 1987, 
Bowers, M.T. (California Univ., Santa Barbara (USA). 
™ of Chemistry). 25 Sep 1987. 5p. NTIS, PC A02/MF 

An excimer laser and dye laser were purchased. Preliminary 
experiments were completed in 3 areas: A. Ion-beam studies of 
state-selected ions. B. Semiconductor clusters. C. Radiative lifetimes 
of long-lived ionic states. 


35052 (CONF-870155—7) Inelastic mean free paths of 
electrons and positrons in matter. Ritchie, R.H.; Ashley, J.C. 
(Oak Ridge National Lab., TN (USA)). [1987]. Contract 
AC05-84OR21400. 12p. NTIS, PC A02/MF A0O1;1. Order 
Number DE88008086/JAW. 

From 10. Werner Brandt workshop on penetration phenom- 
ena: dynamic actions of energetic probes with condensed matter; 
Alicante, Spain (7 Jan 1987). 

This paper discusses the energy losses processes involved 
when electrons and positrons pass through matter. Functional rela- 
tionships for the mean free paths (MFP) are determined. Differ- 
ences between electron and positron MFP are discussed. 11 refs., 3 
figs. (LSP) 


35053 (CONF-870155—9) Self-energies and the interac- 
tions of particles with surfaces. Manson, J.R.; Ritchie, R.H.; 
Echenique, P.M.; Gras-Marti, A. (Clemson Univ., SC 
(USA). Dept. of Physics and Astronomy; Oak Ridge Na- 
tional Lab., TN (USA); Universidad del Pais Vasco, San Se- 
bastian (Spain). Dept. de Fisica; Alicante Univ. (Spain). 
Dept. de Fisica). 1987. Contract AC05-840R21400. 12p. 
(CONF-870155—). NTIS, PC A03/MF AO0l;1. Order 
Number DE88010451/JAW. 

From 10. Werner Brandt workshop on penetration phenom- 
ena: dynamic actions of energetic probes with condensed matter; 
Alicante, Spain (7 Jan 1987). 

We have in this paper reviewed the method of treating 
many-body problems by means of an effective interaction self- 
energy. We have developed an alternatvie approach to the self- 
energy which is simpler and more straight-forward than standard 
methods, and we have illustrated its use with two examples of a 
charge interacting with a metal surface. In each case the self-energy 
produces the classical image potential together with corrections due 
to quantum mechanical effects. This method has also been success- 
fully applied to the problem of an atom interacting with a surface. 
Corrections to the Van der Waals dispersion force are obtained, 
and via the non-conservative imaginary parts to {summation}/sub 
i/(z) we discuss transition rates and energy exchange. 14 refs., 1 fig. 


35054 (CONF-8804141—1) Recoil saturation of the self- 
energy in atomic systems. Manson, J.R.; Ritchie, R.H. 
(Clemson Univ., SC (USA). Dept. of Physics and Astrono- 
my; Oak Ridge. National Lab., TN (USA)). 1988. Contract 
AC05-840OR21400. 10p. (CONF-8804141—). NTIS, PC 
A02/MF A01;1. Order Number DE88010450/JAW. 

From 11. Werner Brandt workshop on penetration phenom- 
ena of charged particles in matter; Oak Ridge, TN, USA (14 Apr 
1988). 

Within the framework of the general self-energy problem for 
the interaction of a projectile with a many-body system, we consid- 
er the dispersion force between two atoms or between a charge and 
an atom. Since the Born-Oppenheimer approximation is not made, 
this is a useful approach for exhibiting non-adiabatic effects. We 
find compact expressions in terms of matrix elements of operators 
in the atomic displacement which are not limited by multipole ex- 
pansions. 7 refs. 
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35055 (GSI—87-54-Prepr.) Electron-positron-paircreation 
in heavy ion collisions. Kienle, P. (Gesellschaft fuer Schwer- 
ionenforschung m.b.H., Darmstadt (Germany, F.R.)). Sep 
1987. 27p. (CONF-870861—). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88753239/JAW. 

From Trends in physics; Helsinki, Finland (10 Aug 1987). 

Recent experiments to study e*-e~ paircreation in heavy ion 
atom collisions at energies close to the Coulomb barrier are re- 
viewed. For high combined charges of the collision system Z/sub 
u/ = Z:+2Zz one finds pairs produced by the strong time changing 
Coulomb field with cross sections rising proportional to Z/sub u/**. 
The characteristics of the e* production line Z/sub u/ and scatter- 
ing angle dependence as well as their spectral distribution is well 
understood theoretically. Superimposed on the e* continua, e* lines 
were discovered with energies independent on Z/sub u/ but with 
cross sections which rise with Z/sub u/**. The line energies are 
grouped around 250 and 340 keV for all systems with 164 < Z/sub 
u/ < 184. For heavy systems (U-Th) and (U-U) a third line at 
about 400 keV is seen. There is strong indication that these positron 
lines have a common source namely neutral particles produced in 
the high Coulomb fields, which decay into e* -e~ pairs. This is indi- 
cated by e*-e~ coincidence experiments which show evidence for 
energy and angle correlated e* -e~ emission expected for a particle 
decay. 


35056 (GSI—88-02-Prepr.) Can multiple structures in po- 
sitron spectra be caused by atomic effects?. Reus, T. de; 
Mueller-Nehler, U.; Soff, G.; Graf, O.; Mueller, B.; Greiner, 
W. (Gesellschaft fuer Schwerionenforschung m.b.H., Darm- 
stadt (Germany, F.R.); Frankfurt Univ. (Germany, F.R.). 
Inst. fuer Theoretische Physik). Jan 1988. 2lp. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88753242/JAW. 

In recent experiments at least two structures have been de- 
tected in positron spectra from subcritical (total charge Z = 174) 
heavy-ion collisions at bombarding energies E/sub Lab/ = 5.7 - 5.9 
MeVn. The origin of these structures is unexplained up to now. 
Atomic effects have already been discussed as a possible source in a 
previous paper, where a schematic ansatz for the electronic transi- 
tion matrix elements was employed. Meanwhile numerical calcula- 
tions for K-vacancy formation also exhibited oscillations in the 
impact parameter dependence when using this ansatz. In this paper 
we report on a scaling law describing these oscillations. As a conse- 
quence certain subsidiary conditions have to be imposed on our 
schematic ansatz, which in turn yield a new understanding on eligi- 
ble atomic sources for multiple structures in the emission spectra of 
positrons. 


35057 (GSI—88-04-Prepr.) Delta-electron emission in 
heavy ion collisions. Schmidt, S.; Kelbch, C.; Schmidt- 
Boecking, H.; Kraft, G. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.); Frankfurt Univ. 
(Germany, F.R.). Inst. fuer Kernphysik). Jan 1988. 9p. 
(CONF-8710285—). Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.). 

From NATO advanced study institute on terrestrial space 
radiation and its biological effects; Corfu, Greece (12 Oct 1987). 

The authors have measured the 6 electron spectra for the 
emission angles from 25° to 90° for the system 1.4 MeVu U~** on 
Ar. (HSD. 


35058 (GSI—88-12-Prepr.) Ionization in antiproton-hy- 
drogen collisions. Mueller-Groeling, A.; Soff, G. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Jan 1988. 18p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88753245/JAW. 
Employing the semiclassical approximation we calculate 
within the coupled-state formalism the ionization probability in anti- 
proton-hydrogen (anti p+H) collisions. In particular we investigate 
the adiabatic ionization at the distance of closest approach in almost 
central collisions. Striking differences in the electron excitation 
probability compared with proton-hydrogen (p+H) collisions are 
predicted. 
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35059 (JAERI-M—87-134, pp 7-18) Ionization of Ryd- 
berg atoms in thermal collisions with polar molecules. Shirai, 
Toshizo. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Sep 1987. NTIS (US 
Sales Only), PC Al1/MF AOl. Order Number 
DE88780070/JAW. (CONF- 8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Ionization collision between a Rydberg atom R and a rota- 
tionally excited polar molecule M(J) at room temperature is exam- 
ined theoretically. The approximate quantum mechanical calcula- 
tions carried out so far employed the dipole-Born approximation 
for the process e/sub R/(n, 1) + M(J) -> e + MQ’). In order to 
take into account the higher-order corrections, however, the 
dipole-Born approximation should be replaced by a more sophisti- 
cated one. The Glauber approximation is employed here. The 
dipole-Glauber differential cross section (DCS) becomes the same 
as the dipole-Born DCS when the molecular dipole moment is 
weak, and also reproduces well the results of the close-coupling 
calculations even when the molecular dipole moment becomes 
large. The author has previously proposed a new sequential cross- 
section formula to be applicable to the general case where the DCS 
for electron-neutral atom-molecule scattering depends not only on 
the momentum transfer but also on the relative velocity. Brief sum- 
mary of the formula is given and calculated results and discussions 
are presented for the Xe(n) + CO, HCl, HF, and Lif systems. Ex- 
perimental and theoretical ionization rates for Xe(27f) + HF and 
Xe(31f) + HCl at 300 K are compared with the present results. In 
the present treatment, the Rydberg atom is assumed to be hydro- 
genic and the polar molecule is taken to be a rigid rotor. (Nogami, 
K.). 


35060 (JAERI-M—87-134, pp 19-23) Observation of res- 
onant coherent excitation of highly charged heavy ions. 
Komaki, Ken-ichiro; Ootuka, Akio; Vilalta, E. (Tokyo 
Univ. (Japan). Coll. of Arts and Sciences). Sep 1987. NTIS 
(US Sales Only), PC Ail/MF A0Ol. Order Number 
DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This study is aimed at detecting deexcited photons emitted 
from resonantly excited ions and obtaining knowledge on the origin 
of so-called convoy electrons. A self-supported thin single crystal 
of (110) gold is prepared. Ratios of the low-energy loss ions to the 
total transmitted ions are measured while changing the crystal ori- 
entation. Observation is made of the change in the ratios of 9 + to 
9 + plus 10 + charge state fractions for random and aligned inci- 
dences. While the ratio for random incidence shows a smooth tend- 
ency, that for aligned incidence shows a dip around incident energy 
of 88 to 89 MeV. This agrees with calculated resonance energy. 
For convoy electrons, energy spectra of secondary electrons caused 
by <110> channeling of 1.0- and 1.0-MeV He* ions are measured. 
Convoy peaks are clearly seen. Another observation is made on the 
change in the convoy intensity with incident energy. In this case, 
however, no distinct change in convoy intensity is found at the res- 
onance energy even if the energy loss of the incident ions in the 
target crystal is taken into account. This may be due to the fact 
that the radius of the excited state He* has an orbital radius of 1.1 
A which is larger than the inter string distance of the Au <110> 
atomic rows and consequently the resonance width may be too 
large to be observed. (Nogami, K.). 


35061 (JAERI-M—87-134, pp 24-31) Ion-induced sec- 
ondary electrons emitted under channeling conditions. Kudo, 
Hiroshi; Shima, Kunihiro; Seki, Seiji; Takita, Koki; Masuda, 
Kohzoh; Murakami, Kouichi; Ipposhi, Takashi. (Tsukuba 
Univ., Sakura, Ibaraki (Japan)). Sep 1987. NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE88780070/ 
JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This letter reports an experimental study of electron emis- 
sion under channeling conditions, with a technical interest in struc- 
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ture analysis of thin surface layers by using secondary electrons. 
Observations made include energy spectra of secondary electrons 
induced by 15- and 30-MeV He** measured for <110> random 
(nonchanneling) incidence; dependence of spectra on various axial 
incidences of 15-MeV He**; and secondary electron spectra for 
3.75-MeVamu carbon and oxygen ions. These results suggest that 
the number of high-energy electrons emitted under channeling con- 
ditions decreases at a constant rate, independent of the electron 
energy. The cliarge state of the ions only affects the low-energy 
yield in the spectra. The decrease in the electron yield can be inter- 
preted in terms of the ion-beam shadowing effect, ie., as the de- 
crease in the effective target thickness responsible for the produc- 
tion of scattered electrons. This is demonstrated by confirming a 
scaling law of the data, which is expected from the shadowing 
effect. The scaling law essentially corresponds to a special case of 
the universal plot found by Feldman for the surface-peak intensity 
observed in ion backscattering spectra. (Nogami, K.). 


35062 (JAERI-M—87-134, pp 77-83) Line identification 
of foil-excited Cl ion. Ishii, Keishi; Sataka, Masao; Kawat- 
sura, Kiyoshi; Nakai, Yohta; Ozawa, Kunio; Komaki, Ken- 
ichiro; Ootuka, Akio. (Kyoto Univ. (Japan). Faculty of En- 
gineering). 1987. NTIS (US Sales Only), PC A1l/MF 
A01. Order Number DE88780070/JAW. (CONF-8701114— 


). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This report deals with beam-foil work on Cl ions at an 
energy as high as a hundred MeV. A Cl ion beam at energy of 80, 
120 or 150 MeV is passed through a thin carbon foil ( ~ 15 
pgcm?). The photon emission is observed in the direction perpen- 
dicular to the beam velocity by a grazing incidence monochrometer 
in the wavelength range between 75 and 175 A. The observation 
location is fixed immediately downstream from the foil. The photo- 
electric signals are counted by a set of standard pulse counting 
NIM modules in conjunction with a microcomputer. The wave- 
length scanning is driven by a stepping motor. Approximate ioniza- 
tion stage of the lines are estimated by comparison of the recorded 
spectra of different beam energies. The specta are calibrated against 
He-like and Li-like lines. The hydrogenic transitions in Cl XIV, XV 
and XVI are identified in the vacuum ultraviolet region with the 
aid of theoretical calculations: the term energy calculation of the 
hydrogenic levels with polarization correction, and the calculation 
based on the atomic structure theory. Calculated wavelengths in Cl 
XV and Cl XVI with and without polarization corrections, which 
are lying in the region of 70 to 170 A, are presented and discussed. 
(Nogami, K.). 


35063 (JAERI-M—87-134, pp 87-94) Fundamental prob- 
lem in the relativistic approach to atomic structure theory. 
Kagawa, Takashi. (Nara Women’s Univ. (Japan). Dept. of 
Physics). Sep 1987. NTIS (US Sales Only), PC All/MF 
A01. Order Number DE88780070/JAW. (CONF-8701114— 


pe 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

It is known that the relativistic atomic structure theory con- 
tains a serious fundamental problem, so-called the Brown-Ravenhall 
(BR) problem or variational collapse. This problem arises from the 
fact that the energy spectrum of the relativistic Hamiltonian for 
many-electron systems is not bounded from below because the neg- 
ative-energy solutions as well as the positive-energy ones are ob- 
tained from the relativistic equation. This report outlines two meth- 
ods to avoid the BR problem in the relativistic calculation, that is, 
the projection operator method and the general variation method. 
The former method is described first. The use of a modified Hamil- 
tonian containing a projection operator which projects the positive- 
energy solutions in the relativistic wave equation has been proposed 
to remove the BR difficulty. The problem in the use of the projec- 
tion operator method is that the projection operator for the system 
cannot be determined uniquely. The final part of this report out- 
lines the general variation method. This method can be applied to 
any system, such as relativistic ones whose Hamiltonian is not 
bounded from below. (Nogami, K.). 
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(LBL—24452) Enhancement of volume H/sup 
{minus/} production by vibrationally pre-exciting the hydro- 
gen molecules. Leung, K.N.; Walther, S.R.; Kunkel, W.B, 
(Lawrence Berkeley Sab, CA (USA)). Feb 1988. Contract 
ACO03-76SF00098. 7p. (CONF-880256—4). NTIS, PC A02/ 
MF A01;1. Order Number DE88010783/JAW. 

From 3. European workshop production and applications of 
light negative ions; Amersfoort, Netherlands (17 Feb 1988). 

H/sup {minus/} and D/sup {minus/} ions have useful appli- 
cations in high-energy accelerators and in neutral beam heating, or 
for current drive of fusion plasmas. Among the different techniques 
for producing H/sup {minus/} ions, direct extraction from a hydro- 
gen discharge is the most attractive. This method requires no 
cesium and the H/sup {minus/} ions generated by volume process- 
es have lower average energy than those formed by surface conver- 
sion or by charge exchange processes. For this reason, intensive re- 
search and development of volume H/sup {minus/} sources are 
now being conducted at various accelerator and fusion laboratories. 


(RAL—87-101) Developments in muonium chemis- 
try apa chemical physics. Cox, S.F.J. (Rutherford Appleton 
Lab., Chilton (UK)). Dec 1987. 24p. (CONF-8706161—). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88752791/JAW. 

From 2. international conference on muon and pion interac- 
tions in matter; Dubna, USSR (30 Jun 1987). 

The experimental technique of muon Level Crossing Reso- 
nance is described, as applied to molecular species containing 
Muonium. The results of measurements by this technique are re- 
viewed for two classes of paramagnetic species - organic radicals 
and Muonium defect centres. Some old questions concerning the 
nature of these species, i.e. their structure and the distributions of 
spin density, the mechanism of their formation following muon im- 
plantation in the host material, and the origin of the hyperfine iso- 
topée effect are examined in the light of the new results. Various 
proposals for new studies are made. The text is divided into two 
parts, corresponding to invited talks given at the 2nd International 
Symposium on Muon and Pion Interactions with Matter (Dubna, 
June 30-July 4, 1987). 


35066 (SAND—88-0143C) The analysis of ERD [Elastic 
Recoil Detection] data. Doyle, B.L.; Brice, D.K. (Sandia 
National Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 24p. NTIS, PC A03/MF A0O1;1. Order 
Number DE88007610/JAW. 

The physical concepts involved in Elastic Recoil Detection 
(ERD) are reviewed in order to facilitate more quantitative use of 
this powerful ion beam analysis technique. Analytical expressions 
analogous to those developed for Rutherford backscattering are 
provided and recommendations are given for the optimization of 
depth resolution. Examples involving the concentration depth-pro- 
filing of light elements are used to illustrate the analysis. 12 refs., 5 
figs., 2 tabs. 


35067 (UCRL—53857) The beam-foil x-ray spectra of 
highly ionized neon-like rhodium, lanthanum and gold. Chan- 
dler, G.A. (Lawrence Livermore National Lab., CA 
(USA)). Jan 1988. Contract W-7405-ENG-48. 218p. NTIS, 
PC A10;3. Order Number DE88009540/JAW. 

The x-ray spectra of highly ionized neon-like rhodium, lan- 
thanum and gold are observed by accelerating these ions to relativ- 
istic velocities and then passing them through thin target foils. 
Transition energies measured are compared with theoretical multi- 
configuration Dirac-Fock calculations. Good agreement is observed 
for most of the transition energies measured at the level of the ex- 
perimental accuracy, (A/AA {approximately} 2000), although con- 
sistent variations along the isoelectronic sequence on neon-like tran- 
sitions to the ground state having an initial state with a 2s hole are 
observed. This result indicates the inadequate theoretical treatment 
of the multielectron quantum electrodynamic self energy contribu- 
tions to these atomic energy level states. 20 refs., 50 figs., 31 tabs. 
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35068 (UCRL—96878) Considerations for the use of syn- 
chrotron radiation sources to measure sub-keV x-ray 

sorption cross sections in transmission. Tirsell, K.G.; Del 
Grande, N.K. (Lawrence Livermore National Lab., 
(USA)). Feb 1988. Contract W-7405-ENG-48. lp. (CONF- 
880110—31). NTIS, PC A03;3. Order Number 
DE88008902/JAW. 

From SPIE O-E Lase '88: optoelectronics and laser applica- 
tions in science and engineering; Los Angeles, CA, USA (10 Jan 
1988). 

; Sub-keV x-ray photoabsorption cross section measurements 
in transmission have been made using synchrotron radiation beam 
lines on the VUV storage ring at the National Synchrotron Light 
Source (NSLS) and on the SPEAR storage ring at Stanford. The 

imental considerations associated with making absolute meas- 
urements are reviewed, along with techniques for resolving difficul- 
ties. Suggestions for future measurements are included. 
35069 (UCRL—98127) Atomic processes in matter-anti- 
matter interactions. Morgan, D.L. (Lawrence Livermore 
National Lab., CA (USA)). 25 Jan 1988. Contract W-7405- 
ENG-48. 30p. (CONF-8711176—1). NTIS, PC A03/MF 
A01;1. Order Number DE88008911/JAW. 

From Antimatter ‘87: symposium on the production and in- 
vestigation of atomic antimatter; Karlsruhe, F.R. Germany (30 Nov 
1987). 

" Atomic processes dominate antiproton stopping in matter at 
nearly all energies of interest. They significantly influence or deter- 
mine the antiproton annihilation rate at all energies around or 
below several MeV. This article reviews what is known about these 
atomic processes. For stopping above about 10 eV the processes 
are antiproton-electron collisions, effective at medium keV through 
high MeV energies, and elastic collisions with atoms and adiabatic 
ionization of atoms, effective from medium eV through low keB 
energies. For annihilation above about 10 eV is the enhancement of 
the antiproton annihilation rate due to the antiproton-nucleus cou- 
lomb attraction, effective around and below a few tens of MeV. At 
about 10 eV and below, the atomic rearrangement/annihilation 
process determines both the stopping and annihilation rates. Al- 
though a fair amount of theoretical and some experimental work 
relevant to these processes exist, there are a number of energy 
ranges and material types for which experimental data does not 
exist and for which the theoretical information is not as well 
grounded or as accurate as desired. Additional experimental and 
theoretical work is required for accurate prediction of antiproton 
stopping and annihilation for energies and material relevant to anti- 
proton experimentation and application. 


Technique for determination of the metastable 
p< A of multicharged ion beams. Snowdon, K.J.; Havener, 
C.C.; Meyer, F.W.; Overbury, S.; Zehner, DM: Heiland, 
W. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Review of Scientific Instruments; 59: No. 6, 902- 
905(Jun 1988). Contract AC05-840R21400. 

This article presents a simple method for absolute determina- 
tion of the metastable content of a multicharged ion beam. The 
method takes advantage of the efficient neutralization of highly 
charged ions at metal surfaces. Filling of projectile inner shell 
vacant states occurs in part by Auger decay, leading to a character- 
istic projectile peak in the electron emission spectrum. The appear- 
ance of this peak is, therefore, a direct signature of either the exist- 
ence of the corresponding vacancy in the incident projectile beam, 
or of a production process for this vacancy in the interaction. The 
role of the latter is determined by the use of Li-like projectiles, 
which have no metastable states. The method is calibrated by meas- 
uring the intensity of the “projectile peak” for a beam known to 
contain this ate Using this method the metastable content of 
NY, O* , , and Ar™ beams from the ORNL electron cyclo- 
tron badines ion source has been determined. 


Molecular-beam-optical and radio frequency -opti 
double-resonance study of the A ?Pi/sub r/—X ?=* band 
system of scandium monoxide. Childs, W.J.; Steimle, T.C. 
(Physics Division, Argonne National Laboratory, Argonne, 
Illinois 60439). Journal of Chemical Physics; 88: No. 10, 
6168-6174(15 May 1988). Contract W-31-109-ENG-38. 


35071 
cal 
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A molecular-beam-optical and rf-optical double-resonance 
study of the A ? Pi (v’ = 0—2) —X ?5* (v” = 0—2) band systems 
of gas phase scandium monoxide has been performed. No localized 
perturbations in the X ?=* state have been observed but strong per- 
turbations in the A ? Pi/sub r/ (v = 1) state were detected. Quan- 
tum numbers for the optical spectrum could only be assigned as- 
suming a negative value for the excited state A-doubling-type mag- 
netic hyperfine parameter, contrary to current theoretical under- 
standing of this interaction. The ground state magnetic hyperfine 
parameters can be interpreted in terms of ab initio models for the 
electronic states of ScO whereas the spin-rotation parameters 
cannot. 


35072 Contribution of excited hydrogen atoms to charge- 
exchange excitation of impurities in fusion plasmas. Isler, 
R.C.; Olson, R.E. (Fusion Energy Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review [Section] A: General Physics: 37: No. 9, 3399-3402(1 
May 1988). Contract AC05-840R21400. 

Cross sections are calculated for charge transfer into excited 
states of C* and O* from collisions of C* and O* with hydrogen 
atoms in the n = 2 and 3 levels. Effective emission cross sections 
that account for cascading are then derived for spectral lines emit- 
ted when the product ions decay. These are compared to the emis- 
sion cross sections calculated for excitation by ground-state hydro- 
gen. It is shown that in some circumstances the contribution from 
excited hydrogen atoms must be taken into account when visible 
lines are used to determine the oxygen or carbon density from 
charge-exchange spectroscopy in plasmas. Influences on Lyman- 
series spectra in the x-ray region are also discussed. 


35073 Large ion beams, fundamentals of generation and 
propagation. Forrester, A.T. New York, NY; John Wiley 
and Sons Inc. (1987). 352p. John Wiley and Sons Inc., 605 
Third Avenue, New York, NY 10150. 

This book is a compliation and analysis of discussions of phe- 
nomena important to ion beams and high perveance ion beams. 
This text discusses physics essential to research on ion beam gen- 
eration and propagation and provides some requisite background to 
understanding the criteria for designing electrodes. Ion sources are 
categorized in terms of their configurations, and the relationships 
between various types of sources is developed. Covers collisionless 
space charge phenomena, collisionless plasmas, collisional effects 
and the taxonomy of high poissance beams. Chapters also treat the 
field of intense negative ion beams. 


35074 Raman amplification with a spectrally structured 
pump laser. Telle, J.M.; Wenzel, R.G.; Kurnit, N.A.; Wat- 
kins, D.E.; Peterson, O.G. (Los Alamos National Lab., 

istry and Laser Sciences Div., Los Alamos, NM 87545 
(US)). pp 48 of XV international conference on quantum 
electronics (Digest of technical ). Washington, DC; 
Optical Society of America (1987). (CONF-870488—). 

From 15. international conference on quantum electronics; 
Baltimore, MD, USA (27 Apr 1987). 

Technical Paper TUGG 5. 

The gain in an XeF-pumped Hz Raman amplifier has been 
measured as a function of the variable delay between the incident 
pump and Stokes beams. The experiments were performed with 
spatially filtered, near-Gaussian pump and Stokes beams. The au- 
thors conclude that the amplification process is dominated by four- 
wave mixing driven by the 351-nm line with the growth of the var- 
ious first Stokes lines being comparable to each other. They also 
examined phase curvature effects associated with gain narrowing in 
this Raman amplifier. Comparisons with theory are presented. 


35075 Secondary electron spectra for ionization of water 
by high energy electrons. Wilson, W.E.; Miller, J.H. (Pacific 
Northwest Lab., Richland, WA 99352 (US)). pp 34 of 
Thirty-third annual meeting of the Radiation Research Soci- 
ety (Abstracts). Philadelphia, PA; Radiation Research Soci- 
ety (1985). (CONF-8505113—). Contract AC06-76RL01830. 

From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 

Semiempirical models based on Bethe’s theory of energy loss 
by fast charged particles have proved quite useful in extending the 
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data base of differential ionization cross sections. Implementation of 
this theory requires evaluation of coefficients in Bethe’s asymptotic 
expansion of the first Born approximation. The authors developed a 
semiempirical method based on photoabsorption and proton impact 
ionization data to evaluate coefficients of the first two term in 
Bethe's expansion. In this paper, the authors use coefficients de- 
duced from photoabsorption data and single differential cross sec- 
tions for ionization by 1 MeV protons to predict the spectrum of 
secondary electrons ejected from water vapor by high velocity 
electrons. Results are compared with the available experimental 
data. 


6404 Fluid Physics 
REFER ALSO TO CITATION(S) 35042 


35076 (CONF-880438—6) Multigrid computation of prac- 
tical fluid flows. and heat transfer. Vanka, S.P. (Argonne Na- 
tional Lab., IL (USA)). 1988. Contract W-31109-ENG-38. 
6p. NTIS, PC A02/MF A0O1;1. Order Number T188010064/ 
JAW. 

From International conference on computational engineering 
science; Atlanta, GA, USA (10 Apr 1988). 

The use of multigrid strategies can significantly accelerate 
the convergence of many current calculations of practical engineer- 
ing flows with heat transfer, turbulence and chemical reaction. This 
lecture describes the author's recent research in this area. 10 refs., 3 
figs. 


35077 (CONF-880438—7) Use of direct solvers for multi- 
dimensional fluid flow computations. Vanka, S.P. (Argonne 
National Lab., IL (USA)). 1988. Contract W-31109-ENG- 
38. 4p. NTIS, PC A02/MF AOl;1. Order Number 
DE88010063/JAW. 

From International conference on computational engineering 
science; Atlanta, GA, USA (10 Apr 1988). 

Direct solvers for the inversion of the linearised set of the 
coupled Navier-Stokes equations are robust and can provide effi- 
cient solutions to practical flow problems in a few iterations. How- 
ever, the required computer storage (and in some cases the CPU 
time) can be large, especially for three-dimensional flows. Tech- 
niques such as domain decomposition and plane-by-plane inversion 
are feasible but their performance in preserving the robustness is 
problem dependent and uncertain. This paper reviews some recent 
research in fluid flow computations using direct solvers. 11 refs. 


35078 (DOE/ER/13750—1) Aerodynamic focusing of 
particles and heavy molecules: First annual report. de la 
Mora, J.F. (Yale Univ., New Haven, CT (USA)). 16 Feb 
1988. Contract FG02-87ER13750. 12p. NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88007145/JAW. 

Our first goal was to investigate the phenomenon of aerody- 
namic focusing in supersonic free jets, in order to assess its poten- 
tial technological uses in {open quotes}direct writing{close quotes} 
and other energy-related applications. Our research program di- 
vides itself naturally into two chapters: on focusing microscopic 
particles, and on focusing individual molecules of heavy vapors car- 
ried in jets of He and He. In both lines we combine diverse experi- 
mental and theoretical methods of attack. 3 refs., 4 figs. 


35079 (LA-UR—88-1276) Hybrid simulations. Quest, 
K.B. (Los Alamos National Lab., NM (USA)). 1987. Con- 
tract W-7405-ENG-36. 7p. (CONF-8706150—2). NTIS, PC 
A02/MF A01;1. Order Number DE88009125/JAW. 

From International school for space simulations; La Londe 
les Maures, France (15 Jun 1987). 

The philosophy and numerical implementation of hybrid al- 
gorithms are reviewed. In the hybrid approximation, a plasma is de- 
scribed by a set of discrete equations, equivalent to a Vlasov-fluid 
system. The dynamics of one or more species are modeled using 
moment equations, while the remaining species are treated as a 
large number of individual macro-particles. In this paper the hybrid 
method will be compared to fluid and particle-in-cell algorithms, 
and the strengths and weaknesses of the various methods will be 
discussed. A specific limit of the hybrid model, that of macro-parti- 
cle ions and massless, charge-neutralizing fluid electrons, will be 
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analyzed in detail with particular emphasis on multi-dimensional 
codes. 


35080 (LBL—24369) Dynamic stability of a foam lamella 
flowing through a periodically constricted tube. Jimenez, A.1; 
Radke, C.J. (Lawrence Berkeley Lab., CA (USA)). Dec 
1987. Contract AC03-76SF00098. 12p. (CONF-880659—2). 
NTIS, PC A03/MF A01;1; GPO Dep. Order Number 
DE88005267/JAW. 

From Symposium on advances in oil field chemistry; Toron- 
to, Canada (5 Jun 1988). 

The stability of foam lamellae has great significance in deter- 
mining the fraction of gas present in the continuous phase as foam 
flows in porous media. By analyzing a single lamella as it percolates 
through a periodically constricted tube, we have developed a 
theory that explains the physical phenomena governing foam coa- 
lescence in porous media. The conjoining/disjoining pressure curve 
proves to be the crucial physical property of the surfactant/water 
system. It determines the maximum capillary pressure that foam can 
sustain at rest in a porous medium. This critical capillary pressure 
can be associated with a critical permeability or a critical liquid 
saturation for a given medium through a Leverett function. For 
moving foam, this critical capillary pressure is reduced as lamellae 
are thinned by the influence of both the capillary pressure driven 
flow and the wall conforming flow. For a given gas superficial ve- 
locity foam cannot exist if the capillary pressure exceeds a critical 
value. The theory introduced here proves to be in very good agree- 
ment with available experimental data. 13 refs., 3 figs. 


35081 (TRITA-PFU—87-03) MHD equilibrium with to- 
roidal rotation. Li, J. (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Plasma Physics and Fusion Research). 
Mar 1987. 19p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88753320/JAW. 

The present work attempts to formulate the equilibrium of 
axisymmetric plasma with purely toroidal flow within ideal MHD 
theory. In general, the inertial term Rho(v.Del)v caused by plasma 
flow is so complicated that the equilibrium equation is completely 
different from the Grad-Shafranov equation. However, in the case 
of purely toroidal flow the equilibrium equation can be simplified 
so that it resembles the Grad-Shafranov equation. Generally one ar- 
bitrary two-variable functions and two arbitrary single variable 
functions, instead of only four single-variable functions, are allowed 
in the new equilibrium equations. Also, the boundary conditions of 
the rotating (with purely toroidal fluid flow, static - without any 
fluid flow) equilibrium are the same as those of the static equilibri- 
um. So numerically one can calculate the rotating equilibrium as a 
static equilibrium. 


35082 (UCRL—98439) A high-density, high-temperature 
mixture model, Ree, F.H. (Lawrence Livermore National 
Lab., CA (USA)). Mar 1988. Contract W-7405-ENG-48. 
29p. (CONF-880372—3). NTIS, PC A03/MF A0O1;1. Order 
Number DE88008034/JAW. 

From NATO advanced study institute on simple molecular 
systems at very high densities; Les Houches, France (29 Mar 1988). 

This paper describes a model designed for multicomponent 
systems. The model is useful for high temperature and high pres- 
sures. (WRF) 


35083 (UCRL—98629) Superfluidity of a two dimension- 
al Boson Coulomb Gas. Peters, D.S.; Alder, B.J. (Lawrence 
Livermore National Lab., CA (USA)). Apr 1988. Contract 
W-7405-ENG-48. 11p. (CONF-880272—1; CONF-880272— 
). NTIS, PC A03/MF A01;1. Order Number DE88009827/ 
JAW. 

From Computer simulation studies in condensed matter 
physics: recent developments; Athens, GA, USA (23 Feb 1988). 

Superfluidity has been observed in path integral quantum 
Monte Carlo calculations of a two dimensional Boson Coulomb gas 
to occur as in three dimensions when the deBroglie wavelength is 
comparable to the interparticle distance, even for this long range 
interaction potantial. By this criterion, utilizing only the experimen- 
tally determined effective mass and charge density for the new high 
T/sub c/ superconductors, superconducting transition temperatures 
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in the range of 100 to 200{degree}K are obtained, the range reflect- 
ing the experimental uncertainties in these two observables. 


6450 High Energy Physics 
REFER ALSO TO CITATION(S) 35453 


35084 (DOE/ER/40284—3) Research accomplishments 
and future goals in particle physics. (Boston Univ., MA 
(USA). Dept. of Physics). 10 Apr 1987. Contract AC02- 
86ER40284. 106p. NTIS, PC A05/MF AOl;1. Order 
Number DE88008827/JAW. 

This document presents a report of the research accomplish- 
ments of Boston University researchers in six projects in high 
energy physics research: Study of high energy electron-positron an- 
nihilation, using the ASP and SLD detectors at SLAC; Search for 
proton decay and neutrinos from point astrophysical sources, as 
well as the study of cosmic ray muons and neutrinos in the IMB 
detector; Development of a new underground detector facility in 
the Gran Sasso Laboratory in Italy for magnetic monopoles and to 
study astrophysical muons and neutrinos; Preparation of an experi- 
ment to measure the anomalous magnetic moment of the muon in a 
new superconducting storage ring and detector system at BNL; De- 
velopment of new concepts for particle accelerator components, in- 
cluding design and prototyping of high-precision electrostatic and 
magnetic elements; and Study of theoretical particle physics, in- 
cluding lattice gauge theories, string theories, phenomenology of 
the Standard Model and its extensions, and application of particle 
physics concepts to the early universe, cosmology and astrophysics, 
as well as the extension of these techniques into computational 
physics. 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 34623, 35165, 35250 


35085 (BNL—41072) Particle identification for beauty 
physics. Ludlam, T. (Brookhaven National Lab., Upton, NY 
(USA)). 1987. Contract AC02-76CH00016. 2p. F(CONF- 
8711128—8). NTIS, PC A03/MF AO0l1;1. Order Number 
DE88008814/JAW. 

From Workshop on high sensitivity beauty physics at Fermi- 
lab; Batavia, IL, USA (11 Nov 1987). 

We look briefly at the requirements for particle identification 
for possible beauty experiments at the Tevatron, both in the fixed 
target and the collider mode. Techniques presently in use in high 
energy physics experiments, and under development, should make 
sensitive experiments feasible. However, in all cases the present 
state of the art must be advanced to meet the necessary require- 
ments for segmentation andor rate capability. The most fundamen- 
tally difficult challenges appear to be the efficient tagging of soft 
electrons (for the collider experiment) and the need to handle inter- 
action rates up to {approximately} 10, HZ in the fixed target mode. 
In both cases we can find "in principle” demonstrations that the re- 
quirements can be met. We have considered only the most basic 
prooperties of detectors, however, and the real answers will come 
from careful studies of details. 20 refs., 10 figs. 


(BNL—41226-Rev.) Preparing the database for 

Setune, CH. eighatiiin sihemmenaite. oie Wetlnaties ak 6" e" ma- 
chines. Byers, N.; Foley, K.; Goldberg, M.; Mistry, N; Ship- 
sey, I. (California Univ., Los Angeles (USA); Brookhaven 
National Lab., Upton, ‘NY (USA); Syracuse Univ., NY 
(USA); Cornell Univ., Ithaca, NY (USA)). 7 Apr 1988. 
Contract AC02-76CH00016. Tp. (CONF-8711128—12; 
CONF-8711128—). NTIS, PC A02/MF AO0l;1. Order 
Number DE88010523/JAW. 

From Workshop on high sensitivity beauty physics at Fermi- 
lab; Batavia, IL, USA (11 Nov 1987). 

We consider the contribution of e/sup {plus/}e/sup {minus/ 
} machines to the measurement of CP violation in the B systems. 
Energy regions from the ['(4S) to the Z{degree} are considered, 
problems and prospects at each energy are reviewed. 
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35087 (BONN-IR—87-31) Studies on the reaction yp -> 
ar* wr” p at the experiment WA69 in the energy range from 60 
to 170 GeV. Soeldner-Rembold, S. (Bonn Univ. (Germany, 
F.R.). Physikalisches Inst.). Sep 1987. 91p. (In German). 
NTIS (US Sales Only), PC A05/MF AO1l. Order Number 
DE88753225/JAW. 

In the present thesis the reaction yp -> m* a p was studied. 
The rho(770) was analyzed by means of events in which the detec- 
tors and the reconstruction programs have detected the recoil 
proton. The cross section of the rho production process was deter- 
mined. The values for the cross section rho (p -> rho(770)p) lie 
typically at (5.3(+ 1.6-0.5) wb. The extrapolation of the differential 
cross section dodt to t=0 yields at a slope parameter b of (6.9+-1) 
GeV? a value of 65+-20) pbGeV? a value of (65+-20) pbGeV? 
and a cross section of o(yp -> rho(770)p) (9.3+-3) pb. The decay 
angular conservation. The spin-density matrix elements rho/sub 1,- 
1/ and Re(rho/sub 1,0/) are in the mass range of the rho in the 
framework of the measuring accuracy equal to zero, the rho/sub 
0,0/ lies with a value of 0.09+-0.02 a little above. The reaction y p 
-> PHiIp studied with the same data on the decay into 2 kaons was 
measured with a cross section o(y p -> PHI(-> K*K™)p) of 
(107(+35-12) nb. In the mass range of the rho(1600) both in the 
data with reconstructed proton and in the data where only the 2 
pions were to be detected a significant signal is to see. (orig.HSI). 


35088 (BONN-IR—87-42) Vector meson production in 
electron-positron annihilation events at c.m. energies of 34.6 
GeV. Hartmann, J. (Bonn Univ. (Germany, F.R.). Physika- 
lisches Inst.). Nov 1987. 102p. (In German). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE88753229/JAW. 

The influence of quark spins on the hadronisation in e* e~ 
annihilation events was investigated by measuring the production 
rates of strange pseudoscalar mesons and strange vector mesons. 
The data were taken with the TASSO detector at the e* e™ storage 
ring PETRA. Clear K° and K/sup *+-/ signals were selected from 
the data. The scaled cross section for inclusive K/sup *+-/ pro- 
duction was determined. The number of K°, anti K° per event is 
1.48 +- 0.05 (stat.) +- 0.22 (syst.) and the numbers of K/sup *+-/ 
per event is 0.59 +- 0.19 (stat.) +- 0.13 (syst.). From this the 
vector meson production parameter V(V +P) was determined to be 
0.53 +- 0.11 (stat.) +- 0.15 (syst.). The dependance of V(V+P) on 
the mass ratio M/sub V/M/sub P/ of the meson partners was in- 
vestigated by comparing inclusive cross sections for mesons with 
different quark compositions. 


35089 (CEA-CONF—9164) Spin dependent observables 
in antipp elastic scattering at low energy. Bertini, R.; Catz, 

; Chaumeaux, A. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Nucleaire a Moyenne Energie). Apr 1987. 7p. (CONF- 
8703136—). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE88753359/JAW. 

From Elementary structure of materials; Les Houches, 
France (24 Mar 1987). 

The best way to identify antiprotons (protons) and to select 
the proper reaction channel is to measure accurately their angle 
and their momentum with a magnetic field. A set-up is proposed, 
consisting in the Spes-2 spectrometer, a frozer spin polarized target 
and proton recoil polarimeter. 


35090 (CRN-HE—87-07) Charm photoproduction in the 
NA14-II experiment. Bloch, D. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). May 1987. 9p. 
(CONF-8705241—). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88753365/JAW. 

From 10. WARSAW symposium on elementary particle 
physics; Kazimierz, Poland (25 May 1987). 

The aim of the CERN-NA14II experiment is the study of 
charm photoproduction mechanisms and the lifetime measurement 
of charmed mesons. The peculiarity of this experiment is the com- 
bined use of a microvertex silicon detector where primary and sec- 
ondary vertices are measured with a high precision, and a large ac- 
ceptance spectrometer where charged tracks and photons are fully 
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analysed and identified. We present preliminary results based on a 
part of the total statistics acquired in 1985-1986. 


35091 (DOE/ER/40325—9A) Direct photon production 
in pp and anti p p collisions, Cox, P.T. (Rockefeller Univ., 
New York (USA)). 1987. Contract AC02-87ER40325. 9p. 
(CONF-8710276—3). NTIS, PC A02/MF A01;1; GPO Dep. 
Order Number DE88008769/JAW. 

From Advanced research workshop on QCD hard hadronic 
processes; St. Croix, Virgin Islands, U.S. (8 Oct 1987). 

The simplicity of the leading-order production processes for 
direct (single) gamma production in pp and {bar p}p collisions, i.e. 
the QCD-Compton process qg —> q and the annihilation process 
qq Yg, is appealing, since the photon carries all the p/sub T/ of the 
parton collision, and there is no confusion from fragmentation. Fur- 
thermore the ratio R = o({bar p}p —yX)o(pp —y X) should be 
sensitive to the hardness of the gluon structure fucntion of the nu- 
cleon. Since qq annihilation is clearly more important in {bar p}p 
than pp, due to the valence q quarks, R is expected to be larger 
than one, and since the gluon structure function is known to be rel- 
atively soft so that {bar q}q should become increasingly favoured 
over qg as p/sub T/ of the emitted gamma ray. Experiment UA6 at 
CERN is a fixed-target experiment using a hydrogen gas jet target 
in the SPS Collider {bar p}(or p) beam to study high p /sub T/ 7 
{degree}, {eta}, and y production in {bar p}p and pp collisions at 

s = 24.3 GeV (when the Collider beam momenta are 315 

GeVc). Electron pairs, including J{psi} — e*e/sup {minus/}, can 
be studied. The collaborating institutes are CERN, the University 
of Lausanne, the University of Michigan, and The Rockefeller Uni- 
versity. 


35092 (DOE/ER/40325—10-A) The real part of the f 
ward elastic scattering amplitude for pp and {ovr{p}}p at 

= 24.3 GeV from experiment UA6. Breedon, R. (Rockefeller 
Univ., New York (USA). Dept. of Experimental Physics). 
1987. Contract AC02-87ER40325. 10p. (CONF-8710274—5). 


NTIS, PC A02/MF A01;1. Order Number DE88008770/ 
JAW. 


From 2. international conference on elastic and diffractive 
scattering; New York, NY, USA (15 Oct 1987). 

Preli results for the ratio of the real part to the imagi- 
nary part of the forward elastic sca’ amplitude are presented 
for both pp and {ovr}p}p scattering at wey = 24.3 GeVc. The elas- 
tic differential cross section was measured in the four-momentum 
transfer range 0.001 <chemical bondtchemical bond< 0.014 
(GeVc)? using a position sensitive silicon detector to detect the 
recoil proton. The values found are {rho}(pp) = 0.014 +- 0.007 
+- 0.007 and {rho}({ovr{p}}p) = 0.045 +- 0.007 +- 0.007. 


35093 (FNAL/C—88/39) Fixed Target Beauty Physics 

tal Programs. Garbincius, P.H. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Nov 1987. Contract 
AC02-76CH03000. . (CONF-8711128—7). NTIS, PC 
A03;3. Order Number DE88008674/JAW. 

From Workshop on high sensitivity beauty physics at Fermi- 
lab; Batavia, IL, USA (11 Nov 1987). 

The current and near term future fixed target physics efforts 
in observing particles with open beauty are reviewed. This includes 
a compilation of the non-observation upper limits and the observa- 
tion of both upsilon and b-states. A short discussion of the theoreti- 
cal predictions for the hadro-produced beauty pairs is included. 
The major part of this review is devoted to the techniques and 
tricks employed, a survey of the current and proposed experiments. 


A personal summary of the experimental prospects concludes this 
report. 28 refs., 26 figs. 


35094 (FNAL/C—88/48) Beauty physics at Fermilab 
fixed target energies. Cox, B. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Apr 1988. Contract AC02- 


76CH03000. 20p. NTIS, PC A03/MF A01;1. Order Number 


DE88010788/JAW. 

The very high luminosities (> >10°*cm/sup {minus/2}sec/ 
sup {minus/1}) available in the Fermilab fixed target experimental 
areas Offer immediate opportunities for producing large samples 
(>10® of B hadrons in individual experiments. The possibilities of 
accumulating large samples of B decays are limited by experimental 
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techniques and trigger strategies and not by available luminosity. 
At the present time one experiment, E771, is approved to begin B 
physics experimentation and several other experimental possibilities 
are being discussed. Some of the problems and the potential of B 
experiments at fixed target energies as B factories are discussed. 


35095 (FRNC-TH—3100) Reactions analysis of di-pions 
production. Leroyer, Y. (Bordeaux-1 Univ., 33 (France)). 
Mar 1987. 169p. (In French). NTIS (US Sales Only), PC 
A08/MF A01. Order Number DE88753367/JAW. 


(INIS-mf—11689) Hadronic events in the MARK- 
T de detector at PETRA. Linnhoefer, D. (Technische Hochs- 
chule Aachen (Germany, F.R.). Mathematisch-Naturwis- 
senschaftliche Fakultaet). 21 Nov 1986. 94p. (In German). 
NTIS (US Sales Only), PC A05/MF A01. Order Number 
DE88753267/JAW. 

In this thesis it is trid to measure the cross section e* e~ -> 
hadrons as accurate as possible. The systematic error can be low- 
ered to 2% by more precise knowledge of the luminosity. By this 
from the comparison of the measured with the theoretical cross sec- 
tion a confinement of physical properties like the mass of the top 
quark, the mass of the Z° boson, and the strong coupling constant is 
possible. At c.m. energies up to 56.7 GeV in the reaction e* e™ -> 
hadrons the missing top quark is searched for. Both the search for 
the toponium and the search for a stage in the cross section re- 
mained successless. A lower bound for the top mass can be given: 
M/sub top/ = 23.3 GeV. In the measured cross section at the 
highest energies of about 46 GeV distinctly an increasement is seen 
which results from the exchange of the Z° boson: M/sub Z/ = 
86V.** GeV. Simultaneously the strongly reduced systematic ‘ 
allowed the indication of an upper limit for a/sub S/ (VS = 
GeV, 95% c.l.) a/sub S/ = 0.29. Considering all published meas- 
ured results, the value independent of the fragmentation model is 
(VS = 30 GeV, 68% c.l.) a/sub S/ = 0.18 +- 0.03. For the cutoff 

At and A~ following limits can be indicated (95% c.l.): 
A* 2 260 GeV and A~ 2 305 GeV. In the energy range where 
the MARK-J collaboration finds eight unusual inclusive muon 
events also in the hadronic cross section and in the thrust distribu- 
tion deviations are to be found which however lie within possible 
statistical fluctuations. 


35097 (IPNO-DRE—87-16) Possible evidence for a 
narrow isovector dibaryon resonance below pion production 
threshold. Tatischeff, B. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). 1987. 8p. NTIS (US 
Sales Only), PC A02/MF A0Ol. Order Number 
DE88753183/JAW. 


Some evidence is presented for a narrow peak at 1969 +- 2 
MeV (FWHM=9 +- 2 MeV) in the missing mass spectrum of the 
’He(p,d) reaction, with 3 standard deviations. The nature of this 
state, the mass of which is below the NN7 threshold, is discussed 
in connection with structures found in other experiments. 


35098 (KEK—87-7, pp 46-49) Argand amplitudes for the 
phiphi events from 7 p -> phiphin at 22 GeVc. Longacre, 
R.S.; Etkin, A.; Foley, K.J. (Brookhaven National ae 
Upton, NY (USA)). Tul 1987. NTIS (US Sales Only), PC 
arte. z Order Number DE88780074/JAW. (CONF- 
8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

We obtain the Argand plots for the three phiphi I/sup G/J/ 
sup PC/ = 0*2** amplitudes, which completely describe our 6658 
events (after a 13 % background subtraction) coming from the re- 
action 7” p -> phiphin at 22 GeVc. The essential part of this deter- 
mination is the partial wave analysis of the background reaction 
am p-> phiK* K~ n (1934 events). 


35099 (KEK—87-7, pp 50-55) a 


p -> K/sub s/°K/sub 
s/°n at 22 GeVec and a 


splibaaite wade <2 tes 3 ++ and 0 


+-+ meson spectrum. Longacre, R.S.; Etkin, A.; Foley, K.J. 
(Brookhaven National Lab., Upton, NY (USA)). Jul 1987. 
NTIS (US Sales Only), PC A22/MF AOl. Order Number 
DE88780074/JAW. (CONF-8704177—). 





| 


4729 


poe vea.e 


—- eV Ww 


oa fo oe a 





vera 


i Ae Ee Ate 


‘3 
L 










4729 / ERA-13/15 


From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

A coupled channel analysis has been carried out using ampli- 
tudes of the K/sub s/°K/sub s/° system produced in the reaction 
am p-> K/sub s/°K/sub s/°n at 22 GeVc, which contained about 
40,000 events in the low-t region(chemical bondt-tminchemical 
bond < 0.1 GeV?). The I/sup G/ = 0*, J/sup PC/ = 0**, 2**, 
4** amplitudes from this analysis is considered, together with avail- 
able data from other experiments in channels with the same quan- 
tum numbers in order to determine which 0** and 2** isoscalar 
mesons have significant pseudoscalar-pseudoscalar couplings. It is 
found that we need one pole for the 4** amplitudes while the 2** 
needs five poles and the 0** needs 7 poles. 


35100 (KEK—87-7, pp 64-77) New results from the 
LASS Spectrometer. Aston, D.; Bienz, T.; Awaji, N. (Stan- 
ford Linear Accelerator Center, CA (USA)). Jul 1987. 
NTIS (US Sales Only), PC A22/MF A0O1. Order Number 
DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

New results are presented from analyses of several mesonic 
and baryonic states containing one or more strange quark. The data 
are taken from a high statistics (4 eventsnb) study of K~ p interac- 
tions at 11 GeVc carried out in the LASS Spectrometer at SLAC. 
New information is reported on the underlying K* states and also 
evidence for selective coupling of K~ eta to the K*’s; on the stran- 
geonium members of the axial vector nonets in the KK-barz chan- 
nel; and on evidence for an 1*~ state. 


— (KEK—87-7, pp 78-85) y* and 0* resonances in 
y” Be interactions. Rosselet, P. (Lausanne Univ. (Switzer- 
land)). Jul 1987. NTIS (US Sales Only), PC A22/MF AO}. 
Order Number DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
eens Japan (16 Apr 1987). 

an experiment carried out in the CERN-SPS hyperon 

beam, San eee =°K~ and y~ 7* 7~ final states 
produced by the diffractive dissociation of the incident y~, as well 
as the inclusive AK-bar®, =°K-bar®, y~ K-bar®, y°K~, y~ m* K~ and 
Q- w* a final states. Several y* resonances have been observed. 
The y(1680) appears as a narrow state (M = 1691 +- 3 MeVc3, 
< 8 MeVc?) in the AK~ channel and possibly also in the yaa 
channel. The well known (1820), seen in four different channels, is 
confirmed as a narrow resonance (I = 15 to 20 MeVc?) and its 
spin-parity is found to be 32~. Three new states are observed : one 
at 1783 MeVc? in the =°K~ and yaa channels (with a width com- 
patible with the experimental resolution), a second one near 2180 
MeVc? in the AK~, yaa and AK-bar® channels (width of the order 
of 40 MeVc?), a third one at 1963 +- 5 MeVc? (CT = 25 +- 15 
MeVc?) in the AK-bar® inclusive channel. The latter state is found 
to have a spin of 52 or greater in the natural spin-parity series. The 
two * resonances found in the y~ w* K~ channel at 2250 and 2390 
MeVc? are not observed in the y°K~, y~ K-bar® and 0° at a 
channels; upper limits for the corresponding branching ratios have 
been obtained. 


35102 ee pp — Recent results on radi- 
ative J/psi decays from Mark III. Wisniewski, W.J. (Califor- 
nia Inst. of Tech., Pasadena (USA)). Jul 1987. NTIS (US 
Sales Only), A22/MF AOl. Order Number 
DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

The reaction JPSI -> yKK-barz is studied. Evidence for 
the K*(892)K-bar decay of the iota(1440) is presented as well as an 
investigation of the iota(1440) line shape. The radiatively produced 
phiphi spectrum is studied in two final states: K*K~ K*K™ and 
K* K- K/sub S/°K/sub L/®. Evidence for structure at low phiphi 
mass is presented. 


35103 1 (KEK—87-7, pp 98-106) Two photon physics with 
the Crystal Ball. Cooper, S. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept of Physics). Jul. 1987. NTIS (US 
Sales y); A22/MF A0Ol. Order Number 
DE88780074/JAW. (CONF-8704177—). 
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From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

Two-photon collisions leading to final states consisting en- 
tirely of photons have been investigated with the Crystal Ball de- 
tector at the e*e™ storage ring DORIS II at DESY. The process 
YY -> °° is observed down to 7°7r° threshold. The preliminary 
cross section and angular distributions are presented. Formation of 
the 7°, eta, and eta’ are measured in yy -> yy. The eta’ is also 
measured in yy -> etam°7r®, and the eta is observed in yy -> 37° 
No signal is seen for formation of a radially excited pseudoscalar in 
the etazr°7r® or 32r° final state. 


35104 (KEK—87-7, pp 117-126) Further results on 
narrow states related to anti-pp below threshold. Search for 
narrow states with various decay topologies. Chiba, M.; a 
K.; Fujitani, T. (Tokyo Metropolitan Univ. (Japan). 

of ’Physics). Jul 1987. NTIS (US Sales Only), PC A22/MF 
A01. Order Number DE88780074/JAW. (CONF-8704177— 


). 

From 2. international conference on hadron spectroscopy; 
a ste (16 Apr 1987). 

have searched for narrow peaks in inclusive y ray spec- 

tra enuiaia for each charge multiplicity separately. The 40 upper 
limit for the yield of p-bar p -> y B with baryonia candidates B 
decaying into N/sub ch/ prong states is 0.3 - 0.1 x 10-° at Ey = 80 
- 938 MeV for each of N/sub ch/ = 0 and 2 6, 0.8 - 0.1 x 107 for 
each of N/sub ch/ = 2 and 4, and 1.2 - 0.2 x 10~° for the sum over 
the charge multiplicity. At 2 to 3a levels, however, we have ob- 
served nine narrow ‘y ray peaks with individual yields between 10~* 
to 10~* for various charge multiplicities. 


35105 (KEK—87-7, pp 152-162) Results on charmed D 
and D/sub s/ decays from Mark III. Weinstein, A.J. (Cali- 
fornia Univ., Santa Cruz (USA). Inst. for Particle Physics). 
Jul 1987. NTIS (US Sales Only), PC A22/MF AO1. Order 
Number DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

We report on recent results on charmed meson decays, using 
the Mark III detector at the SPEAR storage ring. Dalitz plot anal- 
yses of four Kam decays of the charmed D® and D* mesons are 
presented. Resonant substructure and interference between subreac- 
tions are studied, providing evidence for final state interactions in 
the decays D -> K*z, and the absence of color suppression in the 
decays D -> K*z, K-barrho. The K~ a* * mode has a nonuni- 
form nonresonant contribution, and first attempts to fit this are de- 
scribed. We then present evidence for the reaction e*e~ -> D/sub 
s/D/sub s/* at V s = 4.14 GeV. The D/sub s/* is detected as a 
peak in the mass distribution recoiling from D/sub s/*~ -> phiw*~. 
The D/sub s/* mass and D/sub s/* - D/sub s/ mass difference are 
precisely measured. The production cross section times branching 
ratio is also measured. 


(KEK—87-7, pp 163-175) Hadron production in 
e*e” annihilation at 29 GeV. Recent results from HRS. 
Sugano, K. (Argonne National Lab., IL (USA)). Jul 1987. 
NTIS (US Sales Only), PC A22/MF A0l. Order Number 
DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
bear p ame ti oes Apr 1987) 

aks on the production of scalar, tensor, 

sis eat adtiatiaaa Ut estecan ih Cotiaa Naijoanta, e~ anni- 
hilation are presented. The production of f(975), f2(1270), and 
K2*(1430) is shown briefly. The decays of D*(2010)* and D*(2007)° 
are studied in detail. The production of E~ and 2(1385)*~ is men- 
tioned. Finally, the preliminary analyses of A/sub c/ and =/sub c// 
sup 0,++/ productions are presented. 


35107 (KEK—87-7, pp 192-199) Dilepton production in 
800 GeV p-nucleus interaction. Maki, Aki. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Jul 1987. 
NTIS (US Sales Only), PC A22/MF A0O1. Order Number 
DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 
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Since the Y state was first discovered in »* p~ final states of 
hadron reactions in 1977, various properties of bb-bar bound states 
have been studied mainly by e* e~ experiments. However the bb-bar 
bound states so far studied are limited to 1~~ *S; states and some 
other exceptional states (1°P/sub J/ and 2*P/sub J/ for example) 
because of the quantum number of the virtual photon produced in 
e*e™ annihilation. In spite of relatively complicated final states, 
hadron reactions are still superior to other reactions in their sizable 
yields of heavy QQ-bar bound states with various spin and orbital 
quantum number due to the large gluon content of incident ha- 
drons. The Fermilab experiment-605 has measured dilepton mass 
spectrum around the upsilon region in 800 GeV proton-nucleus 
interaction with the high resolution spectrometer. Three different 
kinds of data sets were collected, i.e. electron pair and muon pair 
with open geometry, and muon pair with closed geometry. 


35108 (KEK—87-7, pp 252-268) Experimental review of 
light quark spectroscopy from e* e~ production and yy colli- 
sions. Toki, W.H: (Stanford Univ., CA (USA). Stanford 
Linear Accelerator Center). Jul 1987. NTIS (US Sales 
Only), PC A22/MF AOl. Order Number DE88780074/ 
JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

This is an experimental review of light quark spectroscopy 
from e*e~ production and yy collision results presented at the 2nd 
International Conference on Hadron Spectroscopy at KEK, Japan. 
The recent results in yy production have evidence for the J/sup 
PC/ = 1**, Ef,(1420) and Df,(1285), mesons from the TPC and 
Mark II collaborations and upper limits for pseudoscalar resonances 
from the Crystal Ball collaboration. The results in JPSI reactions 
include Df,(1285) meson production in radiative decays and a com- 
plete measurement of the hadronic decays into pseudoscalar-vector 
pairs from the DM2 collaboration and evidence for phiphi produc- 
tion in radiative decays and a study of the iota line shape from the 
Mark III collaboration. A short review of simple theoretical ideas is 
presented. 


35109 (KEK—87-7, pp 305-314) Observation of B°-B- 
bar® oscillations. Schulz, H.D. (DESY, Hamburg (Germany, 
F.R.)). Jul 1987. NTIS (US Sales Only), PC A22/MF AO1. 
Order Number DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

Using the ARGUS detector at the DORIS II storage ring 
we observed B°-B-bar® oscillations in Y(4S) decays. One explicitly 
mixed event, a decay Y(4S) -> B°B®°, has been completely recon- 
structed. Furthermore, we observe a 4.0 standard deviation signal 
of 24.8 events with like-sign lepton pairs and a 3.0 standard devi- 
ation signal of 4.1 events containing one reconstructed B°(B-bar®) 
and an additional fast 1* (I~). This leads to the conclusion that B°- 
B-bar® mixing is substantial. For the mixing parameter we obtain r 
= 0.21 +- 0.08. 


35110 (KEK—87-7, pp 7-18) Actual interpretation of 
recent results on meson photoproduction. Diekmann, B. 
(Bonn Univ. (Germany, F.R.)). Jul 1987. NTIS (US Sales 
Only), PC A22/MF A0Ol. Order Number DE88780074/ 
JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

There has been no major insight to the experimental situa- 
tion within the time period since 1985. On the other hand ideas 
have been developed explaining nicely some unsatisfying features of 
the comparison between the photoproduction approach and the 
e*e”-approach on hunting radial excitations of “light” vector 
mesons. Seemingly disagreeing experimental results can be fitted to- 
gether within this scenario in the I = 1 domain -- a corresponding 
attempt for the I = 0 families (i.e. w’s, phi’s) should be a challenge 
for phenomenologists. The new experimental inputs (mainly from 
the late analysis of the CERN-OMEGA-photon-experiment (WA 
57)) supplement the emerging picture excellently. One can hope for 
further constraints from the succeeding experiment WA 69, whose 
analysis is only in a very preliminary stage in spring 1987. The 
present report recollects some of the (already published) experimen- 
tal facts on “exclusive” photoproduction of mesons, which are im- 
portant within the context of understanding the different pattern of 
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photoproduction and e* e~ -data. The basic ideas of a “unification” 
attempt is given in this report. The last part covers results on “in- 
clusive” photoproduction of mesonic states. (Nogami, K.). 


35111 (KEK—87-7, pp 19-27) New results from GAMS, 
Binon, F. (Institut Interuniversitaire des Sciences Nu- 
cleaires, Brussels (Belgium)). Jul 1987. NTIS (US Sales 
Only), PC A22/MF A0Ol. Order Number DE88780074/ 
JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

Pursuing its search for exotic states, the GAMS Collabora- 
tion has studied two new channels produced in the exclusive reac- 
tion 7” p -> M deg n with 100 GeV-c incident pions, looking for 
neutral mesons M deg that decay eventually into photons, namely 
M deg -> 4m deg -> 8y and M deg -> m deg -> 4y. The first 
half of this report deals with a study of the M deg -> 42 deg final 
state. Amongst the 125,000 collected eight-gamma events, 40,000 
correspond to four identified m deg after a 5-C fit. A search has 
been made for subsystems consisting of two and three 7 deg. Apart 
from a small shoulder in the mass region of the f(1270), no struc- 
ture is observed in the 27 deg mass spectrum. On the contrary, the 
3m deg mass spectrum shows a sharp peak in the mass region of the 
eta above a small combinatorial background. Of the 47 deg events, 
30 % correspond to etam deg decays which are dominated by the 
Ao(1320) meson. The latter half of the report deals with a study of 
etam deg final states. The majority of 4~y events detected in GAMS 
are m deg am deg events. A first selection is made keeping only 
events that can be recombined into two pairs, one having an invar- 
iant mass within 70 MeV of the 7 deg mass and the other an invar- 
iant mass within 160 MeV of the eta mass. Then a fit is performed 
with three constraints on the masses of the eta, 7 deg and n and the 
etam deg assignment is given on the basis of a minimal chi? criter- 
ium. (Nogami, K.). 


35112 (KEK—87-7, pp 28-39) Meson spectroscopy at the 
Serpukhov accelerator. Prokoshkin, Yu.D. (Institute for 
_ Energy Physics, Serpukhov (USSR)). Jul 1987. NTIS 

Sales Only), PC A22/MF AOl. Order Number 
E88 780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

At present meson spectroscopy is a dominating: direction of 
experimental studies at the IHEP accelerator. The main attention is 
paid to the search and study of exotic meson states. This report 
presents some new results obtained recently at the IHEP accelera- 
tor. First, observation is made of a narrow 1750 MeV meson decays 
into etaeta. Above chemical bondtchemical bond ~ 0.2 (GeV-c)? 
(t: a square of 4-momentum transferred to a neutron), a clear 
narrow peak appears in Metaeta mass spectrum at a mass of 1750 
MeV. Second, 2.22 GeV narrow meson decaying into eta’eta is de- 
scribed. At present only premature conclusions have been obtained 
in this area and the situation with zeta is not clear. Third, a study is 
made on new exotic tensor meson chi(1810) decaying into 4a deg 
and etaeta channels. The decay M deg -> 47 deg is a very pro- 
missing instrument in search for exotic mesons. Next, G(1590)- 
meson as a scalar glueball is discussed. BR(G -> 42 deg) has a 
large value, an independent evidence of the exotic nature of 
G(1590)-meson. Experimental data obtained on all essential decay 
channels of G(1590)-meson allows to give a selfconsistent descrip- 
tion of its production and decay as the scalar glueball, a particle 
with the dominating gluon component. The final two parts deal 
with exotic vector meson C(1480) decaying into psi deg and ob- 
servation of D(1285) -> psiy decay. (Nogami, K.). 


35113 (KEK—87-7, pp 40-45) Is the U(3100) strange di- 
quonium?. Siebert, H.W. (Heidelberg Univ. (Germany, 
F.R.). Physikalisches Inst.). Jul 1987. NTIS (US Sales 
Only), PC A22/MF A0Ol. Order Number DE88780074/ 
JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

Evidence has already been reported for narrow states at 3.1 


GeV-c?, decaying as U* -> A pa*a*, U°-> A p-barm* a* 2 and 
U- -> A p-barm* a. These states were produced by =~ of 135 
GeV-c interacting in a beryllium target. These states may be ex- 
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plained as diquonia, i.e. systems of a qq and a q-bar q-bar pair, 
vihich have been discussed in the literature already a decade ago. It 
was predicted that they should decay through pion emission into 
states of lower L, until color mixing allows the breakup of the 
color flux tube, leading to the production of a baryon-antibaryon 
pair. These transitions, U -> 1X, should be easy to find in the data 
as peaks in the pion CMS-energy. Such an effect may explain the 
observed shapes of the pion spectra in U° decay. The distribution 
for the U° sample rather corresponds to the one expected for a 
decay U° -> m*X~, where the recoil system X~ has a mass be- 
tween 2800 and 2850 MeV-c?. This effect is absent in the w~ spec- 
trum, which would have corresponded to a decay U° -> aw Xt. 
The m(A 2*) distribution for events in the U* signal region is ex- 
amined. There is a slight enhancement visible in two bins around 
1380 MeV-c?, but it cannot be judged as significant. There is also 
no evidence for =* in the U°® and U™ data. A-bar resonances are 
more difficult to observe owing to the larger A width. (Nogami, 
K.). 


35114 (KEK—87-7, we 107-116) Two-photon production 
wey ee eee A. (California Univ., Santa Bar- 
bara (USA)). Jul 1987. NTIS Ws Sales Only), PC A22/MF 
A01. Order Number DE88780074/JAW. (CONF-8704177— 


From 2. international conference on hadron spectroscopy; 
Tsukuba, hem (16 Apr 1987). 
This paper describes an experimental investigation of the 
X(1420) parity and presents improved results on the coupling of 
X(1420) to two photons. Consideration is made as to whether this is 
the same J/sup PC/ = 1** particle, the f,(1420), as has been found 
earlier in hadronic reactions, and whether it is in the same nonet as 
a;(1270) and f,(1285). This mass region is confusing, since other ex- 
periments have found evidence for a resonance of the same mass 
but with J/sup PC/ = 0-*. A state with J/sup PC/ = 1-*, which 
could not be qq-bar, and might be a candidate for a qq-bar-gluon 
hybrid has also been proposed. Finally, this report also presents 
measurement of the coupling of fi(1285) (measured in the channel 
2m* 2m) to two photons. Assuming that X(1420) is f:(1420) and is 
in the same nonet as the f,(1285), the coupling constant measure- 
ments can be used to extract a nonet mixing angle, @. It is conclud- 
ed that the spin-one state produced by one nearly real and one 
quite virtual photon (Q? >> 0) at 1427. MeV appears to have posi- 
tive parity and a non-zero light-quark content. However, statistical 
uncertainties do not presently permits the exclusion of a J/sup PC/ 
= 1-* hybrid state interpretation. It is anticipated that the large in- 
crease in statistics obtainable from the high-luminosity PEP will 
clarify the experimental situation. (Nogami, K.). 


35115 (KEK—87-7, pp 176-184) Y’s decays and proper- 
ties of chi/sub b/(2P) states. Yanagisawa, Chiaki. (SUNY at 
Stony Brook, Stony Brook, NY (USA)). Jul 1987. NTIS 
(US Sales Only), PC A22/MF AOl. Order Number 
DE88780074/JAW. (CONF-8704177—). 
From 2. international conference on hadron spectroscopy; 
Tsukuba, oe aad Apr 1987). 
detectors currently in use are one of the most 
‘allie ane to study the Y system. This report outlines the 
latest results on the Y system below the b-flavor threshold, with 
the emphasis on results with an upgraded CUSB detector. The 
branching ratio for Y's -> pp (Bup) is an important parameter 
which provides useful information on the strong interaction (QCD) 
such as the total widths of the Y's, the strong coupling constant a/ 
sub s/ of (QCD) and the QCD scale parameter A/sub MS/. The 
value of Bup is determined from the number of dimuon events ob- 
served, of events from the resonances and of events from the con- 
tinuum, and the detection efficiencies. Knowing the branching 
ratios of all decay modes, one can calculate the ratio T ggg-I pp, 
where I’ ggg is the three gluon decay width. The latter half of the 
report deals with electric dipole (E1) photon transitions and the 
fine structure of chi/sub b/(2P) states. Two different methods are 
employed to look for monochromatic photons from the decay 
Y(3S) -> y + chi/sub b/(2P). One is the analysis of exclusive 
events from the decay chain Y(3S) -> y + chi/sub b/(2P), chi/sub 
b/(2P) - -> y + Y(S) and Y(@S) -> 1* 1°, where all four particles 
in the final state, that is two photons and a lepton (electron or 
muon) pair are identified. The other is the analysis of inclusive 
events Y(3S) -> y + X, where X is any number of other particles 
and only the photon is identified. (Nogami, K.). 
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35116 (KEK—87-7, pp 185-191) Inclusive charm cross 
sections in 800 GeV/c p-p interactions. Lemonne, J. (Inter- 
University Inst. for High Energies, Brussels (Belgium)). Jul 
1987. NTIS (US Sales Only), PC A22/MF A0Ol. Order 
Number DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

This paper reports a measurement of the inclusive D-D-bar 
production cross section resulting from an exposure of the high res- 
olution hydrogen bubble chamber LEBC to a beam of 800 GeV 
(Vs = 38.8 GeV) protons at the Fermilab MPS (experiment E743). 
The bubble chamber is viewed by two conventional cameras with a 
flash activated by an interaction trigger. The resolved bubble diam- 
eter is 20 ym and the single point measurement accuracy ~ 2 pm, 
hence allowing the dection of the decay vertices of short lived par- 
ticles with a high efficiency. For each proton, interaction analysed, 
the total multiplicity of charged particles was recorded and a care- 
ful search was made for secondary processes in two independent 
scans. The topological analysis procedure used is based on a selec- 
tion of candidates for D*~ -decay into three charged particles (C3- 
topology) and of D°-decays into four charged particles (V4-topolo- 
gy). The comparison of the results obtained here for o(D-D-bar) to 
those obtained at Vs = 27.4 GeV by exactly the same method 
allows the determination of a cross section ratio whose value is less 
sensitive to branching ratio uncertainties than the values of the ab- 
solute cross sections. The ratio of o(D-D-bar) at Vs = 38.8 GeV 
and that at Vs = 27.4 GeV is found to be 1.5 +- .4. (Nogami, K.). 


35117 (KEK—87-7, pp ee Role of diquarks in soft 
hadronic reactions. Hirose, T. (Tokyo Metropolitan Univ. 
on. Dept. of aa Jul 1987. NTIS (US Sales Only), 

A22/MF 1. Order Number DE88780074/JAW. 
(CONF- $0417). 


From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

Role of diquarks in hadron-hadron collisions has recently 
been systematically investigated on the basis of a quark-diquark 
fragmentation model. This report presents results to support the ex- 
istence of a diquark cluster in a proton by comparing model predic- 
tions with longitudinal and transverse momentum distributions of a 
single hadron, i.e. h*~ (charged hadrons), 7°, K®, P, anti P, A, anti 
A, K**-, A*t, S**~ in p-p collisions at 360 GeVc. It is shown that 
the quark-diquark fragmentation model used can quantatively de- 
scribe single particle distributions of p-p collisions. Since all param- 
eters of the hadronization model are fixed here, i.e. FF or LUND 
using the data e*e~ -> hadrons, the model has no free parameters 
except the overall normalization. Through the model analysis, im- 
portant knowledge on reaction mechanisms of soft hadronic proc- 
esses is obtained as follows. (1) The diquark treated in this analysis 
is regarded as a single object not splitting through interactions. (2) 
The diquark in a proton plays an essential role particularly for the 
reproduction of longitudinal momentum distributions of baryons at 
large X/sub F/. (3) The quark or diquark in a nucleon has to retain 
the primordial average transverse momentum, 0.4 GeVc being 
almost equal to the transverse momentum arising from the quark 
(diquark) fragmentation process. This suggests that both transverse 
momenta have a common origin due to quark confinement. 
(Nogami, K.). 

35118 (KEK—87-10, pp 16-23) Amplitude analysis of 
spin parameters at several GeV. Wakaizumi, Seiichi. oe. 
shima Univ. (Japan)). Sep 1987. NTIS (US Sales Only), PC 
A03/MF AO01. Order Number DE88780075/JAW. (CONF- 
8605331—). 

From Workshop on polarization phenomena; Ibaraki, Japan 
(9 May 1986). 

This report describes an analysis of elastic proton-proton 
scattering at 6 and 12 GeV/c in the eikonal representation for the 
scattering amplitude with full inclusion of spin. Since absorption is 
already dominant in the several-GeV region and in order to see the 
transient way of the dynamics from the low energy region to the 
intermediate energy one, it is appropriate to adopt the impact-pa- 
rameter representation with spin eikonals for scattering amplitudes. 
To derive the spin eikonals at 6 and 12 GeV/c by the use of the 
data on cross sections and various spin observables - polarization, 
spin correlation parameters, depolarization parameters, spin transfer 
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tensors and three spin tensors -, the eikonals are phenomenological- 
ly parameterized in the form of the modified Fermi distribution 
function, which leads to a Yukawa tail at large impact parameter, 
and determine the parameters to fit the data. It is concluded as fol- 
lows: (1) The one-pion exchange force at low energy is still alive in 
the intermediate energy region, (2) Medium-range component 
occurs in the range of 0.5 to 1.5 fm, which can be interpreted as a 
superposition of heavy-boson exchange forces, (3) At the.innermost 
range of 0.3 to 0.5 fm, spin-dependent short-range force exists, and 
the origin of the force is not known at present, and:(4) The hard 
core existent at low energy is alive as a ‘soft’ core in the intermedi- 
ate energy region and its magnitude reduces as the energy goes up 
from 6 to 12 GeV/c. (Nogami, K.). 


35119 (LAL—87-39) Charm Photoproduction: A labora- 
tory to test perturbative and non perturbative aspects of 
QCD. Roudeau, P. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’'Accelerateur Lineaire). Jul 1987. 15p. (CONF- 
8705198—). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88753368/JAW. 

From 2. topical seminar on heavy flavour physics; San Min- 
iato, Italy (25 May 1987). 

Preliminary results from recent CERN charm photoproduc- 
tion experiments are presented. These measurements can provide 
accurate tests of perturbative QCD. We would like to insist on the 
very clean and simple structure of the hadronic final states. The de- 
tailed study of these events will be also a good place to test models 
for hadronization. 


35120 (LAL—87-40) tal search for gluonic 
mesons. Couchot, F. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’Accelerateur Lineaire). Sep 1987. Dap. (CONF- 
8705287—). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE88753369/JAW. 

From 2. international school of physics with low energy an- 
tiprotons: spectroscopy of light and heavy quarks; Erice-Trapani, 
Italy (24 May 1987). 

The present experimental situation is very rich and rather 
complex, so this paper is not a full review of the state of the art, 
but an approach of several methods that have been used to reach 
the world of glue. 


35121 (LAL—87-48) Hard Electromagnetic Processes. 
Richard, F. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l’Accelerateur Lineaire). Sep 1987. 32p. (CONF-870797—). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88753370/JAW. 

From International symposium on lepton and photon interac- 
tions at high energies; Hamburg, F.R. Germany (27 Jul 1987). 

Among hard electromagnetic processes, I will use the most 
recent data and focus on quantitative test of QCD. More specifical- 
ly, I will retain two items: - hadroproduction of direct photons, - 
Drell-Yan. In addition, I will briefly discuss a recent analysis of 
ISR data obtained with AFS (Axial Field Spectrometer) which 
sheds a new light on the em puzzle at low P/sub T/. 


35122 (LBL—24355) Meson spectroscopy viewed from J/ 
{PSI} decay: Gluonic states at BEPC. Chanowitz, M.S. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1987. Contract 
AC03-76SF00098. Sip. (CONF-8806129—1). NTIS, PC 
A03;3. Order Number DE88010880/JAW. 

From Charm physics symposium; Beijing, China (4 Jun 
1988). 

The theoretical and experimental status of the search for 
gluonic states is reviewed. Progress clearly requires much higher 
statistics studies of J/{psi} decay, as will be possible at the Beijing 
Electron Positron Collider. 83 refs. 
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35123 (LBL—24449) First results on dilepton production 
at the Bevalac. Roche, G.; Claesson, G.; Hendrie, D.; Krebs, 
G.; Lallier, E.; Matis, H.; Miller, J.; Mulera, T.; Naudet, C.; 
ae L.; Seidl, P.; Yegneswaran, A.; Wang, Z.F,; 

Bystriky, J ; Carroll, a Gordon, J.; Igo, G; Trentalange, 
S.; Haliman, as Madansky, L.; Christo, S.; Gilot, J.F.; Kirk, 
P.; Miller, D.; Landa’ ud, G G. (Lawrence Berkeley Lab., CA 
(USA); California Univ., Los Angeles (USA). Dept. of 
Physics; Johns Hopkins Univ., Baltimore, MD (USA). Dept. 
of Physics; Louisiana State Univ., Baton Rouge (USA). 
Dept. of Physics and Astronomy; Northwestern Univ., Ev- 
anston, IL (USA). Dept. of Physics; Clermont-Ferrand-2 
Univ., 63 - Aubiere (France). Lab. de Physique Nucleaire). 
Dec 1987. Contract AC03-76SF00098. llp. (CONF- 
8711116—2). NTIS, PC A03/MF A01;1; GPO Dep. Order 
Number DE88006319/JAW. 

From 8. high energy heavy ion study; Berkeley, CA, USA 
(16 Nov 1987). 

We report on preliminary results of direct electron pair 
measurements in p+Be at 4.9 GeV and 2.1 GeV and Ca+Ca at 
1.95 GeVA collisions at the Bevalac. The results are compared to 
existing data in p+Be at 12.1 GeV and ap at 15.9 and 16.9 GeV. 


35124 (LBL—25146) Physics at hadron colliders: Experi- 
mental view. Siegrist, J.L. (Lawrence Berkeley Lab., CA 
(USA)). Aug 1987. Contract AC03-76SF00098;ACO03- 
76SF00515. 98p. (CONF-870821—11). NTIS, PC A05/MF 
A01;1. Order Number DE88009841/JAW. 

From SLAC summer institute on particle physics: looking 
beyond the Z; Stanford, CA, USA (10 Aug 1987). 

The physics of the hadron-hadron collider experiment is 
considered from an experimental point of view. The problems en- 
countered in determination of how well the standard model de- 
scribes collider results are discussed. 53 refs., 58 figs. 


35125 (LBL—25261) A search for leptons with 
heavy neutrinos in e*e™ annihilation at Vs = 29 GeV. 
Mathis, L.G. (California Univ., Berkeley (USA). Dept. 
Physics; Lawrence Berkeley Lab., CA (USA)). 5 May 1988. 
Contract AC03-76SF00098. 1i7p. NTIS, PC A06/MF 
A01;1. Order Number DE88010857/JAW. ; 

This thesis describes the results of a search for new leptons 
with associated heavy neutrinos. The search uses 68.1 pb/sup 
{minus/1} of data taken with the TPC2y detector at the PEP stor- 
age ring. New lepton pairs with charged lepton masses m/sub L/ 
< 12 GeV and mass differences in the a;~roximate range 0.4 GeV 
< m/sub L/ {minus} m{sub{nu}L} < 2.5 GeV are excluded at 
the 99% confidence level. Results are also given of a study of 
search techniques for the region m/sub L/ < 12 GeV, m/sub L/ 
{minus} m/sub vL/ < 0.4 GeV. 


35126 (PITHA—87/19) Test of the electroweak interac- 
tion in the reaction e*e™ -> p* ~. Mnich, J. (Technische 
Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Ex- 
perimentalphysik 3B und 3. Physikalisches Inst.). Sep 1987. 
84p. (In German). NTIS (US Sales Only), PC A05/MF 
AGL. Order Number DE88753275/JAW. 

The reaction e*e™ -> p*p™ has been studied with the 
MARK J detector at the PETRA storage ring at c.m. energies of 
14-46.78 GeV. The measured characteristic quantities of the muon 
pair production, the total cross section and the charge asymmetry 
show a very good agreement with the standard model of the 
electroweak interaction. Nearly 10000 observed events are available 
for the analysis. From this purely leptonic process values for the 
electroweak parameters, the weak mixing angle 0/sub W/ and the 
mass of the Z° boson m/sub Z/: sin?0@/sub W/ = 0.19(+0.04- 
0.02)+-0.01 and m/sub Z/ = (89(+4-3)+-1) GeV. These values 
possess only low experimental and theoretical uncertainties. They 
are in very good agreement with other results from the e* e~ anni- 
hilation and the results derived from other physical processes. For 
the vector and axial-vector coupling constant of electron and muon 
in this experiment the following values have been determined: verti- 
cal strokeg/sub v/vertical stroke = 0.21(+0.10-0.21) and vertical 
strokeg/sub a/vertical stroke = 0.52+-0.02. The rho parameter 
could from the measured charge asymmetry be determined to rho 
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= 1.09+-0.10+-0.03. A special regard of this thesis lies on the ex- 
perimental test of the radiative corrections up to including the 
order a* on the asymmetry. The excellent directional resolution of 
the MARK J detector for muons allows the study of the charge 
asymmetry as function of the polar-angle difference also for very 
small angles. By this the separation of bremsstrahlung diagrams and 
other corrections is reached so that its specific influence on the 
asymmetry can be measured. The theoretical predictions could be 
verified in the experiment. 


35127 (RAL—88-001) Particle physics experiments 1987. 
Stuart, G.W. (comp.). (Rutherford Appleton Lab., Chilton 
OR). 1988. 186p. NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE88752794/JAW. 

This report describes work carried out in 1987 on experi- 
ments approved by the Particle Physics Experiments Selection 
Panel (United Kingdom). The contents consist of unedited contri- 
butions from each experiment. 


35128 (SLAC—325) A study of low Q? radiative Bhabha 

Karlen, D.A. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Mar 1988. Contract 
AC03-76SF00515. 123p. NTIS, PC A06/MF A01;1. Order 
Number DE88009028/JAW. 

This thesis presents a study of electron-positron scattering, 
via nearly real photon exchange, where in the process one or more 
high energy photons are produced. The motivations behind the 
work are twofold. Firstly, the study is a sensitive test of the theory 
of electron-photon interactions, quantum electrodynamics. A devi- 
ation from the theory could indicate that the electron is a compos- 
ite particle. Secondly, a thorough understanding of this process is 
necessary for experiments to be done in the near future at the Stan- 
ford Linear Collider and the LEP facility at CERN. Calculations 
for the process to third and fourth order in pertubation theory are 
described. Methods for simulating the process by a Monte Carlo 
event generator are given. Results from the calculations are com- 
pared to data from the Mark II experiment at the PEP storage ring. 
The ratio of measured to calculated cross sections are 0.993 {+-} 
0.017 {+-} 0.015 and 0.99 {+-} 0.16 {+-} 0.08 for final states with 
one and two observed photons respectively, where the first errors 
are statistical and the second systematic. The excellent agreement 
verifies the calculations of the fourth order radiative correction. No 
evidence for electron substructure is observed. 


35129 production in nonresonant e*e™ annihila- 
tions at Vs = 10.55 GeV. Bortoletto, D.; Goldberg, M.; 
Holmes, R.; Horwitz, N.; Jawahery, A; Lubrano, P.; 
Moneti, G.C.; Sharma, V.; ; Shipsey, LP.J.; Thoma, P. . (Syr- 
acuse University, Syracuse, New York 13244). Physical 
Review [Section] D: Particles and Fields; 37: No. 7, 1719- 
1743(1 Apr 1988). 

We report results on the differential and total cross sections 
for inclusive production of the charmed particles D/sup */*+, D/sup 
*/°, D®, D*, D/sub s/, and A/sub c/ in e* e~ annihilations at Vs = 
10.55 GeV. Widely used quark fragmentation models are discussed 
and compared with the measured charmed-particle momentum dis- 
tributions. This comparison, as well as that with measurements at 
other center-of-mass energies, shows the need to take QCD correc- 
tions into account and their importance for a correct interpretation 
of the model parameters. The observed rate of D° and D* produc- 
tion is compared to the expected total charm production cross sec- 
tion. We measure the probability of a charmed meson being pro- 
duced as a vector meson and the D/sup */* decay branching frac- 
tion into D°2t.0% 


35130 Coherent rho* production in neutrino-neon interac- 
tions. Ballagh, H.C.; Bingham, H.H.; Lawry, T.J.; Lys, J.; 
Lynch, G.R.; Stevenson, M.L.; Huson, F.R.; Schmidt, E.; 
Smart, W.; Treadwell, E. ent of Physics and Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Physical Review [Section] D: Particles 
and Fields; 37: No. 7, 1744-1749(1 Apr 1988). 

Coherent rho* production on neon nuclei has been observed 
in charged-current events in a neutrino bubble-chamber experiment. 
The incident neutrino energy was 10—320 GeV, with a median 
event energy of 80 GeV. The rate per charged-current event was 
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(0.28 +- 0.10)%. Comparison was made to vector-meson-domi- 
nance predictions; agreement with the overall rate, but disagree- 
ment at high neutrino energies and at high Q?, was found. 


35131 Simulating SSC event detection. Blair, R.E. (Ar- 
gonne National Lab., a IL Yi International Jour- 
nal of Modern Physics A; 2: No. 1437-1442(Aug 1987). 
(CONF-8705163—). Contract W-31- \00-ENG- 38. 

From ‘Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The author, a novice user of the CERN detector simulation 
package GEANT/sup 1)/, offers a very brief summary of some of 
the strengths and weaknesses the program, along with some indica- 
tions of what must be done to implement a useful detector simula- 
tion for the SSC energy scale. 


35132 Weak gaugino production at the SSC. Arnowitt, 
R.; Barnett, R.M.; Nath, P.; Paige, F. (Center for Theoreti- 
cal Ph ysics, Dept. of Physics, Texas A and M Univ., Col- 
5 e Station, TX (US)). International Journal of Modern 

Physics A; 2: No. 4, 1113-1120(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The prospect for the detection of supersymmetry from the 
trileptonic signal arising from the W/sup —/Z/sup —/ final state 
in PP collisions at SSC is examined. The most severe background 
arises from the leptonic modes coming from tt-bar final state 
decays. In addition a new phenomenon emerges at SSC energies in 
that normally hadronically quiet events are associated with consid- 
erable background hard jet activity. Cuts are proposed to drastical- 
ly reduce the tt-bar background. Preliminary estimates indicate that 
the supersymmetric trileptonic signal should be detectable for Wino 
mass up to 80 GeV over a wide range of the t-quark mass. 


35133 Multilepton signal from a new Z-boson at SSC. 
Nandi, S. (Dept. of Physics, Oklahoma State Univ., Stillwa- 
ter, OK (US)). International Journal of Modern Physics A; 2: 
No. 4, 1161-1170(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors consider the production of an extra U(1) gauge 
boson (Z2)(at the SSC) and its decay to a pair of zinos. The subse- 
quent decays of these zinos will give rise to four charged leptons 
with high rho/sub t/, and will be an interesting signal for super- 
symmetry. 


35134 Decays of Higgs bosons to neutralinos and char- 
ginos in the minimal supersymmetric model: Calculation and 

. Gunion, J.F.; Haber, H.E.; Drees, M.; Tata, 
X.; Godbole, R.; Karatas, D.; Tracas, N. (Dept. of Physics, 
U.C. Davis, Davis, CA (US)). International Journal of 
Modern Physics A; 2: No. 4, 1035-1054(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors give explicit formulas for the decays of the 
Higgs bosons of the minimal supersymmetric model to neutralinos 
and charginos. The important features of these decays are illustrat- 
ed and their phenomenological implications discussed. When phase 
space allowed, this class of two-body decays is at least as important 
as, and often dominates, other types of Higgs decay modes, such as 
WW or ZZ and heavy fermion anti-fermion channels. 


35135 Search for neutral Higgs at LEP 200. Ritz, S. 
(Dept. of Physics, Univ. of Wisconsin, Madison, WI (US)). 
International Journal of Modern Physics A; 2: No. 4, 1013- 
1024(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

One of the primary tasks for the coming round of experi- 
ments is the search for the Higgs boson(s), the final, undetected 
remnant(s) of electroweak symmetry breaking. What, exactly, are 
we looking for? There may exist one or more scalar particles, 
charged or neutral, which decay preferentially, up to mixing angles 
which may cloud the phenomenological picture, into the heaviest 








64 PHYSICS | 
6451 Particle Interactions And Properties - Experimental 


available “daughters”, and which weigh anything within the acces- 
sible mass range. Clearly, this search will have to be carried out at 
several different machines, taking advantage of their complementa- 
ry features. The author describes here a few of the ways he thinks 
he can find the neutral, Standard Model Higgs at LEP 200, an e* e~ 
colliding beam machine at E/sub cm/= 200 GeV. Perhaps some of 
these techniques will be of some use at pp colliders as well. 


35136 Composite weak bosons at supercolliders. Suzuki, 
M. (Dept. of Physics and Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA (US)). International Journal of 
Modern Physics A; 2: No. 4, 1333-1338(Aug 1987). (CONF- 
8705163—). Contract AC03-76SF00098. 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

Following a brief survey of nongauge interactions of com- 
posite W and Z from a theoretical viewpoint, the authors point out 
some of conspicuous signatures of compositeness at supercolliders, 
in particular, Wy and Zy productions through qq-bar by interac- 
tions of dimension six. In these processes, a suppression factor 1A? 
due to compositeness scale A is largely compensated by longitudi- 
nal polarizations of W and Z, allowing the authors’ to probe up to 
high values of A. 


35137 Heavy votes, Bs pair production from new Z’ reson- 
ances. Hewett, J.L.; , T.G. (Ames Lab., Iowa State 
Univ., Ames, IA (US)). a tedsteaiteel Journal of Modern 
Physics A; 2: No. 4, 1189-1198(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors examine the possibility that heavy lepton pair 
production can be significantly enhanced by the existence of a new 
neutral gauge boson, Z’, at SSC energies. They find that in some 
models, the heavy lepton production cross section resulting from 
this mechanism exceeds that from production via other scenarios. 


35138 Signal for superstring quark singlet production: 
Violation of flavor universality. Barger, V.; Deshpande, 
N.G.; a K. (Physics Dept., Univ. of Wisconsin, 
Madison, WI (US)). International Journal of Modern Physics 
A; 2: No. 4, 1181-1188(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors investigate the signatures of leptoquarks or di- 
quarks of the rank 5 Eg superstring model produced in e*e™, pp- 
bar, ep and pp machines. Leptoquark decays are characterized by 
lack of e, » universality (h/sup —/ — eu not equal to h/sup —/ —> 
pp) and diquark decays by quark flavor non-conservation (e.g., h/ 
sup —/ —> p-bars-bar, p-barb-bar). If the top quark is heavier than 
one of the scalar superpartners h/sup —/, then it may decay domi- 
nantly by two body modes (e.g., t — iota h/sup —/ or t — d-bar 
h/sup —-/), invalidating the usual signatures. Two body gluino 
decays (g/sup —/ —> h/sup —/; h-bar:) may swamp its convention- 
al signatures. 


35139 Probing the Higgs sector at the SSC: The Standard 
Model and beyond. Gunion, J.F.; Haber, H.E. (Dept. of 
Physics, U.C. Davis, Davis, CA (Us)). International Journal 
of Sepabeayeeeeee A; 2: No. 4, 957-984(Aug 1987). (CONF- 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors survey recent developments in techniques for 
searching for the Standard Model Higgs boson. They also discuss 
theories that go beyond the Standard Model, and illustrate the 
extent to which Higgs search strategies must be altered, with re- 
spect to the Standard Model approaches, in order to probe the as- 
sociated Higgs sectors. 


35140 Standard model neutral Higgs subgroup summary. 
Paige, F.E.; Wang, E.M. (Physics Dept., Brookhaven Na- 
tional Lab., Upton, NY (Us). International Journal of 
Modern Physics A; 2: No. 4, 985-992(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 





ERA-13/15 / 4734 


Various issues pertaining to the search for the high mass 
Higgs boson (m/sub H/ — 800 GeV) in the purely leptonic decays 
of Z pairs are studied. In addition, the usability of a high luminosity 
SSC (L = 10**(cm?-s)) in this context is assessed. 


35141 ELMUD: An ELectron MUon Detector for Higgs 
physics at the SSC, Paige, F.E. (Physics Dept., Brookhaven 
National Lab., Upton, NY (US)). International Journal of 
Modern Physics A; 2: No. 4, 993-1000(Aug 1987). (CONF- 
8705163—). Contract AC02-76CH00016. 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

Requirements for detecting H — Z°Z° — iota* iota” iota* 
iota~ at the SSC with m/sub H/ = 800 GeV are explored. It is 
found a luminosity of 10°*cm™?sec™! is needed but that the detector 
can have only a fast electromagnetic calorimeter plus a muon de- 
tector. Such a detector should be feasible at the required luminosi- 
ty. 


35142 Is the heavy Higgs boson observable at the SSC, 
Wang, E.M. (Lawrence Berkeley Lab., Univ. of California, 
Beritiey, CA (US)). International Journal of Modern Physics 
A; 2: No. 4, 1001-1012(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The observability of the heavy Higgs boson (m/sub H/ > 
2m/sub W/) through pure leptonic decays of Z pairs from Higgs 
and continuum processes is studied. A bump hunt in m/sub ZZ/ is 
possible for m/sub H/ < 600 GeV. For m/sub H/ > 600 GeV, 
precise knowledge of the background rate is essential. The follow- 
ing is a progress report of the Heavy Higgs Working Group for the 
July 1987 Workshop on Experiments, Detectors and Experimental 
Areas for the Supercollider to be held in Berkeley, CA. 


35143 Gluino decays to W and Z bosons at the SSC. 
Baer, H.; Barnett, R.M.; Drees, M.; Gunion, J.F.; Haber, 
H.E.; Karatas, D.L.; Tata, X.R. (High Energy Physics Div., 
Argonne National Lab., Argonne, IL (US)). International 
Journal of Modern Physics A; 2: No. 4, 1131-1144(Aug 1987). 
(CONF-8705163—). Contract ACO02-76ER00881;A.C03- 
76SF00098. 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

It is shown that, for a wide range of parameters, the domi- 
nant decays of gluinos with mass = 500 GeV contain gauge 
bosons, W*~ and Z, among their decay products. The pair produc- 
tion of heavy gluinos at the SSC is thus characterized by events 
with 3-4 hard jets and pairs of gauge bosons. The cleanest signature 
comes from the case where both gluinos decay into Z followed by 
Z — ll-bar which leads to — 50-100 4-lepton + multijet events an- 
nually at the SSC. In addition, 1600 trilepton + multijet and about 
6000 dilepton + multijet events may be expected from WZ and 
WW sources. The backgrounds to these signals are estimated to be 
small. 


35144 Superstrings: Group report. Arnowitt, R.; Barger, 
V.; Barnett, M.; Blair, R.; Clavelli, L.; Deshpande, N.G,; 
Drees, M.; Engqvist, K.; Fisher, J.; Godbole, R. (Texas A 
and M Univ., College Station, TX (US)). International Jour- 
nal of Modern Physics A; 2: No. 4, 1097-1112(Aug 1987). 
(CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

A summary is given of the results obtained by the Superstr- 
ing working group. New physics phenomena arising from superstr- 
ing models that might be detected at the SSC as well as their possi- 
ble backgrounds were investigated. Topics examined were models 
with extra Z bosons and right handed W bosons, detection of 
Winos, Zinos and gluinos and production of heavy squarkonium. 


35145 Search for charged Higgs bosons at SSC. — 
or- 


son, H.U.; Yamamoto, H.; Komamiya, S. (Univ. of 
nia at Los Angeles, CA (US)). International Journal of 
a. = A; 2: No. 4, 1055-1068(Aug 1987). (CONF- 
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From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors examine the possibility of finding charged Higgs 
bosons (H*~) at the SSC. The charged Higgs boson is produced 
with a top quark via a gluon + bottom quark interaction (g + b —> 
H + t[. For the two Higgs doublet models, H*~ decays predomi- 
nantly into t+b. Since the background from QCD processes will be 
very severe for this decay mode, the authors studied the H*~ — tau 
+ v decay mode. Even for this mode, background from the proc- 
esses rhorho — W +t+ spectators — iota + v/sub iota/ +t+ 

rs will be very high. In the two Higgs doublet models, it is 
very difficult to extract the charged Higgs signal for reasonable 
values of the ratio of the two vacuum expectation values (tan B = 
ViV2- 


35146 Small chi physics at the SSC and the Tevatron. 
Olness, F.; Tung, V’.K. (Dept. of Physics, Illinois Institute 
of Technology, Chicago, IL (US)). International Journal of 
Modern oo A; 2: No. 4, 1413-1424(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors examine the integrated rates and differential 
cross-sections for b-quark pair production and Drell-Yan processes 
at the SSC and the Tevatron colliders, and they determine their 
sensitivity to a range of possible small chi behaviors for the parton 
distribution functions (PDF's). The authors find that both the inte- 
grated rates and the differential distributions for the Drell-Yan 
process are very sensitive to the unknown small chi behavior of the 
PDF's; whereas, only the integrated rates can distinguish various 
input PDF's in the b-pair production process. Experiments at the 
Tevatron can provide very useful information on small chi physics 
if these two processes, especially Drell-Yan, can be measured. 


35147 Parton distribution functions and the QCD-im- 
proved parton model - An overview. Tung, W.K. (Illinois In- 
stitute of Technology, Chicago, IL (US)). International 
Journai of Modern Physics A; 2: No. 4, 1369-1388(Aug 1987). 
(CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

Some non-trivial features of the QCD-improved parton 
model relevant to applications on heavy particle production and 
semi-hard (small-x) processes of interest to collider physics are re- 
viewed. The underlying ideas are illustrated by a simple example. 
Limitations of the naive parton formula as well as first order cor- 
rections and subtractions to it are discussed in a quantitative way. 
The behavior of parton distribution functions at small x and for 
heavy quarks are discussed. Recent work on possible impact of un- 
conventional small-x behavior of the parton distributions on small-x 
physics at SSC and Tevatron are summarized. The Drell-Yan proc- 
ess is found to be particularly sensitive to the small x dependence of 
parton distributions. Measurements of this process at the Tevatron 
can provide powerful constraints on the expected rates of semi-hard 
processes at the SSC. 


35148 Signatures for horizontal symmetries and some 

other exotica at hadron coiliders. Pakvasa, S. (Dept. of Phys- 
ics and Astronomy, Univ. of Hawaii at Manoa, Honolulu, 
HI (US)). International Journal of Modern Physics A; 2: No. 
4, 1317-1326(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 

ers; Madison, WI, USA (11 May 1987). 

A brief overview of signatures at hadron colliders to be ex- 
pected from horizontal symmetries, gauge as well as global, is 
given. Several other exotic possibilities and their possible signatures 
at hadron colliders are also considered. In particular; leptoquarks, 
stable leptons or quarks with funny charges, color excitation with 
integer charged unconfined quarks are discussed. 


35149 Hadro-production of scalar leptoquarks. Hewett, 
J.L.; Pakvasa, S. (Ames Lab. and Dept. of Physics, Iowa 
State Univ. ss Ames, IA (US)). International Journal of 
Modern Physics A; 2: No. 4, 1299-1316(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 
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The authors examine the single and pair production of scalar 
leptoquarks (S) in pp and p-barp collisions. The signals and back- 
grounds for leptoquark production are discussed. The authors find 
that the discovery limits for pair production are M/sub S/ = 40 
GeV at the CERN collider, 120 GeV at the Tevatron, and 1.7 TeV 
at the proposed SSC. The limits in the case of single S production 
are found to be model dependent. 


35150 Excited quark production at hadron colliders. 
Baur, U.; Hinchliffe, I.; Zeppenfeld, D. (Fermi National Ac- 
celerator Lab., P.O. Box 500, Batavia, IL (US)). Internation- 
al Journal of Modern Physics A; 2: No. 4, 1285-1298(Aug 

1987). (CONF-8705163—). Contract AC02- 
76ER00881;A.C03-76SF00098. 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

Composite models generally predict the existence of excited 
quark and lepton states. The authors consider the production and 
experimental signatures of excited quarks Q/sup */ of spin and iso- 
spin 12 at hadron colliders and estimate the background for those 
channels which are most promising for Q/sup */ identification. 
Multi-TeV rhorho-colliders will give access to such particles with 
masses up to several TeV. 


35151 Substructure and horizontal symmetries at hadron 
colliders. Zeppenfeld, D. (Physics Dept., Univ. of Wiscon- 

sin, Madison, WI (US)). International Journal of Modern 
Physics A; 2: No. 4, 1273-1284(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

Four topics related to horizontal symmetries and composite 
models are discussed: a model of horizontal interactions avoiding 
FCNC constraints, the production of scalar leptoquarks, production 
and decay of excited quarks, and the sensitivity of rhorho colliders 
for measuring the ZWW vertex in ZW production. 


35152 The yy signal of pseudoscalar t'- Quarkonium at 
the SSC. Glover, E.W.N. (Cavendish Lab., Univ. of Cam- 
bridge, Cambridge, CB3 OHE (GB)). International Journal 
of Modern Physics A; 2: No. 4, 1263-1272(Aug 1987). 
(CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

If the fourth generation quark mass splitting is small, the 
pseudoscalar quarkonium state, eta/sub t’/, is produced with large 
cross sections in hadron colliders. The decay mode eta/sub t'/ — 
yy is enhanced by a factor 16 relative to the eta/sub b’/ —> yy 
decay, and for masses M/sub eta/t’ < O(500 GeV), leads to a rate 
of two photon events that is observable above the er, — VY 
background for high luminosity rhorho collisions at 40 TeV 
if a mass resolution of +- 2% is attainable. 


35153 Signatures and mass determination of heavy top 
quarks at the SSC, Bengtsson, H.U.; Glover, E.W.N. (Dept. 
of Physics, UCLA, Los Angeles, CA (US)). International 
Journal of Modern Physics A; 2: No. 4, 1255-1262(Aug 1987). 
(CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors examined the production of t quarks at the SSC 
when the t quarks have mass 100 < M/sub t/ < 200 GeV and 
found a clean lepton trigger. The trigger is a single high rho/sub 
T/ charged lepton accompanied by missing transverse energy. The 
large rho/sub T/ cuts on the leptons ensure that the decay prod- 
ucts of the recoiling t-bar lie in a hemisphere roughly opposite the 
charged lepton. Application of simple jet algorithms to this ha- 
dronic hemisphere suggests that this technique can measure the t- 
quark mass to O(10%). 


35154 Detecting beauty baryons and heavy beauty 
mesons with the j/PSI trigger. Bigi, I.I.; Clavelli, L. (Stan- 
ford Linear Accelerator Center, Stanford, CA (US)). Jnter- 
national Journal of Modern Physics A; 2: No. 4, 1235- 
1240(Aug 1987). (CONF-8705163—). 
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From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors note that the combination of a vertex detector 
with a J/Psi trigger should enable one to measure the masses and 
lifetimes of various beauty baryons and heavy beauty mesons at the 
SSC or Tevatron II. 


35155 Heavy flavors. Cox, B.; Soni, A. (Fermi National 
Acceration Lab., Batavia, IL (US)). International Journal of 
Modern Physics A; 2: No. 4, 1221-1234(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

This is a summary report of the working group on Heavy 
Flavors. Discussions at the workshop were centered on B physics 
and on the signals for heavy quarks and leptons at the SSC. 


35156 New results on the Bose-Einstein effect in e* e™ 
interactions or the GGLP effect revisited. Goldhaber, G.; 
Juricic, I. (Lawrence Berkeley Lab. and t. of Physics, 
Univ. of California, Berkeley, CA 94720 (US)). pe 3-27 of 
Hadronic matter in collision: Proceedings of the second 
international workshop on local equilibrium in strong inter- 
action physics. Carruthers, P.; Strottman, D. Teaneck, NJ; 
World Scientific Pub. Co. (1986). (CONF-860440—). Con- 
tract AC03-76SF00098. 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

Experimental data on the Bose-Einstein (B.E.) enhancement 
of pion pairs from e* e~ colliders is reviewed. The data comes from 
CLEO, Mark II, and TASSO. A result on KK enhancement from 
the Axial Field Spectrometer (AFS) is also quoted. Results of new 
derivations based on the string or Lund model of the inside outside 
cascade are also discussed. 


35157 Some prospective 800 GeV pp and pa particle 
yields and associated multiplicities. Voyvodic, L. (Fermi Na- 
tional Accelerator Lab., Batavia, IL 60510 (US)). pp 258- 
266 of Hadronic matter in collision: Proceedings of the 
second international workshop on local equilibrium in 
strong interaction physics. Carruthers, P.; Strottman, D. 
Teaneck, NJ; World Scientific Pub. Co. (1986). (CONF- 
860440—). 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

Recent Tevatron spectrometer experiments on heavy flavour 
production by 800 GeV protons on visible targets also include data 
on more conventional particle production processes. Features con- 
sidered here for additional data analysis which may be undertaken 
are the central region yields of produced particles (negative pions), 
spectra of leading particle (protons and neutrons), and observable 
associated multiplicities. 


35158 Multifragmentation in intermediate energy heavy 
ion collisions. Jacak, B.V.; Britt, H.C.; Claesson, G.; Doss, 
K.G.R.; Ferguson, R.; Gavron, A.I.; Gustafsson, H.A.; Gut- 
brod, H.; Harris, J.W.; Kampert, K.H. Alamos Nation- 
al Lab., ’ Physics Div., Los Alamos, NM 87544 (US)). pp 
267-276 of Hadronic matter in collision: Proceedings of the 
second international workshop on local equilibrium in 
strong interaction physics. es. zs ‘Stine, D. 
Teaneck, NJ; World Scientific Pub. Co. (1986). (CONF- 
860440—) 


From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

There has been considerable recent interest in the production 
of intermediate mass fragments (A>4) in intermediate and high 
energy nucleus-nucleus collisions. The mechanism for production of 
these fragments is not well understood and has been described by 
models employing a variety of assumptions. Some examples are: 
disassembly of a system in thermal equilibrium into nucleons and 
nuclear fragments, liquid-vapor phase transitions in nuclear matter, 
final state coalescence of nucleons and dynamical correlations be- 
tween nucleons at breakup. Previous studies of fragment produc- 
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tion, with one exception, have been single particle inclusive meas- 
urements; the observed fragment mass (or charge) distributions can 
be described by all of the models above. To gain insight into the 
fragment production mechanism, the authors used the GSI/LBL 
Plastic Ball/Wall detector system to get full azimuthal coverage for 
intermediate mass fragments (Z<10) in the forward. hemisphere in 
the center of mass system while measuring all the light particles in 
each event. 


35159 Statistical and coherent aspects of medium-energy 
heavy ion collisions. Stachel, J. (Dept. of Physics, State 
Univ. of New York at Stony Brook, NY 11794 (US)). 
341-350 of Hadronic matter in collision: Proceedings of f the 
second international workshop on local equilibrium in 
strong interaction ag see Carruthers, P.; ‘Gerottment D. 
Teaneck, NJ; World Scientific Pub. Co. (1986). (CONF- 
860440—). 


From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

Medium-energy heavy ion collisions have been studied ex- 
tensively via light particle emission. These data are usually dis- 
cussed in terms of phase space arguments and thermal characteris- 
tics of a (moving) hot source. However, such effects are obscured 
by e.g., spectator contributions of preequilibrium emission. Recently 
results have become available on the inclusive production of neutral 
pions. Since pions creation consumes a sizeable fraction of the 
projectile’s kinetic energy (at least 35% in the reaction discussed 
here for pions at rest in the c.m.) they are a “clean” probe for the 
statistical (thermal) aspects of such heavy ion reactions. On the 
other hand, if energetic pions are observed, one is approaching the 
limits of phase space and the pion production has to be governed 
by a coherent process. In the same reactions the authors have ob- 
served high energy (30-150 MeV) photon production. There the 
most prominent feature of the data is a strong dipolar anisotropy of 
the photons revealing a strong coupling to the projectile’s direction 
of motion, which is unexpected in a statistical model. 
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REFER ALSO TO CITATION(S) 35122, 35128, 35133, 35147, 35151, 35295, 
35297 


35160 (ANL-HEP-CP—87-116) Hadron masses in lattice 
gauge theories: The inclusions of dynamical fermions. Rich- 
ards, D.G. (Argonne National Lab., IL (USA)). 24 Nov 
1987. Contract W-31109-ENG-38. 8p. (CONF-8709225—5). 
weer PC A02/MF AOi1;1. Order Number DE88010070/ 

From International symposium on field theory on the lattice; 
Seillac, France (28 Sep 1987). 

Hadron masses are calculated on an 8° {times} 16 lattice 
using four flavors of staggered fermion to generate the gauge con- 
figurations, but using Wilson fermions to calculate the hadron prop- 
agators. The identification of a value of the Wilson hopping param- 
eter with the value of the bare quark mass used in the simulations is 
discussed. 


35161 (ANL-HEP-CP—87-121) Benchmark cross sec- 
tions for bottom quark production. Berger, E.L. (Argonne 
National Lab., IL (USA)). 7 Jan 1988. Contract W-31109- 
ENG-38. 18p. (CONF-8711128—11; CONF-8711128—). 
a PC A03/MF AO1;1. Order Number DE88009981/ 

From Workshop on high sensitivity beauty physics at Fermi- 
lab; Batavia, IL, USA (11 Nov 1987). 

A summary is presented of theoretical expectations for the 
total cross sections for bottom quark production, for longitudinal 
and transverse momentum distributions, and for b, {bar b} momen- 
tum correlations at Fermilab fixed target and collider energies. 
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~~ (ANL-HEP-CP—87-122) Heavy quark production 

ep collisions at HERA. Derrick, M. (Argonne National 
a IL (USA). 22 Dec 1987. chee W-31109-ENG-38. 
5p. (CONF-8711128—10; CONF-8711128—). NTIS, PC 
A02/MF A0O1. Order Number DE88009983/JAW. 

From Workshop on high sensitivity beauty physics at Fermi- 
lab; Batavia, IL, USA (11 Nov 1987). 

There are substantial production rates of heavy quarks from 
ep collisions at HERA. The center of mass energy of about 300 
GeV is well above any b-quark threshold effects, and for b{bar b} 
production, the cross section is estimated to be 3.3 nb per event, 
leading to rates approaching 10° b mesons per year. The rates for 
c{bar c} production are about two orders of magnitude greater. 
Two major detectors are under construction and a program of 
heavy quark physics will start in 1990. 3 refs., 4 figs. 


35163 (BONN-HE—87-27) Weak decays of strongly de- 
caying mesons. Bergstroem, L.; Rubinstein, H.R. (Bonn 
Univ. (Germany, F.R.). samen sary Inst.; Stockholm 
Univ. (Sweden). Dept. of Theoretical Ph rsics). Nov 1987. 
1lp. Bonn Univ. (Germany, F.R.). Ph hes Inst. . 

Weak decays of the light mesons eta, eta’, rho, » and k/sup 
*/ are considered. It is pointed out that a measurement of the 
decays eta’ -> Km, rho -> 7, w -> Km and K/sup */ -> 77 is 
within reach at LEAR. This would give valuable information on 
the mechanism behind the AI = 12 rule in weak nonleptonic 
decays. A possible strangeness asymmetry in these decays is pro- 
posed as a manifestation of CP violation. However, this asymmetry 
is estimated in the standard electroweak model to be too minute to 
be measurable at present. 


(BONN-HE—87-31) Role of the eta-invariant for 


Inst.; Freiburg Univ. 
Physik). Dec 1987. 11p. Bonn Univ. (Germany, F.R.). Phy- 
sikalisches Inst. . 

Atiyah-Patodi-Singer spectral eta-invariants naturally appear 
as a polarisation charge in the Dirac theory of electrons in an exter- 
nal field. We propose a physical interpretation and discuss the re- 
sulting consequences, in particular for strong Coulomb fields. The 
eta-invariant is seen to be discontinuous where zero-modes appear, 
for Z-Zo (Zo = 137 for pointlike Coulomb sources, Zo > 137 for 
sources of nuclear extension). A consequence of this picture is that 
single electron orbitals should never ‘see’ an effective charge ex- 
ceeding Zo. We discuss this effect in QED. 


35165 (BONN-IR—87-45) particle 
physics with real photons at the new direct-current accelera- 
tor ELSA. Menze, D. (Bonn Univ. (Germany, F.R.). Physi- 
kalisches Inst.). Dec 1987. 37p. (In German). (CONF- 
8709265—). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88753231/JAW. 

From Autumn school on high energy physics; Maria Laach, 
F.R. Germany (8 Sep 1987). 

The author reviews the physics of intermediate-energy 
photon interactions with nucleons and light nuclei. After a consid- 
eration of the photoproduction of mesons in the framework of the 
quark model and a description of the different polarization observa- 
bles he discusses the photoproduction of pions, vector mesons, and 
kaons. In this connection the decay of baryon resonances of dibar- 
yon resonances by photoexcitation of the deuteron are considered 
whereby also the polarization observables are described. Finally the 
photon reactions on three-nucleon systems are considered. (HSI). 


(@OE/ER/02220—T5) Problems in _ particle 
theory: Progress report, [April 30, 1987-. April 30, ae 
Adler, S.L. (Institute for Advanced Study, 

(USA)). 1988. Contract AC02-76ER02220. 15p. NTIS, PC 
A03/MF A01. Order Number DE88009170/JAW. 


35166 
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35167 (DOE/ER/40325—1-A) A new statistical descrip- 

tion of hadronic and e*e/sup minus/ multiplicity distribu- 
tions. Goulianos, K. (Rockefeller Univ., New York (USA)). 
5 Jan 1987. Contract AC02-87ER40325. 21p. (CONF- 
8701124—1; RU—87/E-1; CONF-870334—7; CONF- 
8701124—). NTIS, PC A03/MF A0Ol;1. Order Number 
DE88008098/JAW. 

From Aspen winter physics conference; Aspen, CO, USA (4 
Jan 1987). 

A new statistical description of hadronic charged-particle 
multiplicity distributions is presented, which takes into account the 
associated neutral multiplicity and charge conservation. A simple 
Gamma distribution is used to generate fictitious intermediate neu- 
tral objects that have equal probability of becoming single neutral 
hadrons or charged hadron pairs. The resulting charged multiplici- 
ty distributions are very similar to those generated by the negative 
binomial distribution, which has been very successful in describing 
the data. Diffractive, non-diffractive and single-jet multiplicities are 
well fitted by this procedure. Good fits to e*e/sup {minus/} 
charged multiplicity distributions are also obtained by assuming that 
each such distribution is the result of the statistical addition of two 
identical and independent single-jet hadronic-type distributions. The 
success in fitting e* e/sup {minus/} data by using hadronic single- 
jet distributions provides a new insight on universality. 13 refs., 4 
figs. 


35168 (DOE/ER/40325—25-TASKB) Use of isospin in- 
variance in B decays. Lipkin, H.J.; Sanda, A.I. (Argonne 
National Lab., IL (USA); Weizmann Inst. of Science, Reho- 
voth (Israel). Dept. of Nuclear Physics; Rockefeller Univ., 
New York (USA)). 11 Jan 1988. Contract W-31109-ENG- 
38. Sp. (ANL-HEP-CP—8802; CONF-8711128—9; CONF- 
8711128—). NTIS, PC A02/MF A0Ol. Order Number 
DE88009979/JAW. 

From Workshop on high sensitivity beauty physics at Fermi- 
lab; Batavia, IL, USA (11 Nov 1987). 

Isospin is conserved in the standard model for B decays to 
strange final states containing a c{bar c} pair, where the dominant 
diagram b {yield} c {plus} W {yield} c {plus} s {plus} {bar c} in- 
volves only isoscalar quarks and has 61 = O, while the only com- 
peting isospin-violating diagram b {yield} u {plus} W {yield} u 
{plust s {plus} {bar u} has two suppressed weak vertices and must 
produce the c{bar c} pair from a gluon. Isospin relations are pre- 
sented which can test the standard model and help separate direct 
and interference terms in tests of CP violation using the decay of a 
mixed B°--{bar B}° oscillating state to final states containing both a 
J{psi} and a K/sub s/, by relating direct terms in the amplitude to 
decays involving charged kaons more easily measured with better 
statistics. 


35169 (INS—646) Excited weak gauge bosons at col- 
liders. Yasue, Masaki; Oneda, Sadao. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Sep 1987. 31p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88752605/JAW. 

Composite vector bosons, W* and Z*, are introduced as 
matter fields in an (effective) SU(2)/sub L//sup loc/ x U(1)/sub 
Y//sup loc/ model, in which W* and Z* form an SU(2)/sub L// 
sup loc/-triplet in the symmetric limit to be considered as “exci 
weak gauge bosons. A mass relation of m/sub W/m/sub W/* = 
cos@m/sub Z/m/sub Z/* is satisfied instead of m/sub W/ = 
cos@m/sub Z/. Following an effective Lagrangian for W, Z, W* 
and Z*, we discuss constraints on W* and Z* arising from low- 
energy weak-interaction phenomenology and their observable sig- 
natures at e* e~ and p anti p colliders. 


35170 (INS—652) Mean field approximation to QCD, 2. 
Quark confinement potentials. Tezuka, Hirokazu. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Oct 1987. 
19p. NTIS (US Sales Only), PC A03/MF AOI. Order 
Number DE88752610/JAW. 

Mean field approximation is applied to the gluon field in the 
equations of motion derived from the QCD Lagrangian. As the 
gluon mean field, constant space components are taken into consid- 
eration as well as the time-independent Oth component. It is proved 
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that complete confinement potentials are obtained for Blue and 
Green, but for Red approximate confinement is realized. 


ste (INS—657) Composite gauge bosons of transmuted 

symmetry. Terazawa, Hidezumi. (Tokyo Univ., Tana- 
shi SS Gare. Inst. for Nuclear Study). Oct 1987. 14p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE88752612/JAW. 

It is shown that effective gauge theories of composite gauge 
bosons describing the dynamics of composite quarks and leptons 
can be transmuted from the subcolor gauge theory describing that 
of subquarks due to the condensation of subquarks and that the 
equality of effective gauge coupling constants can resuit as in a 
grand unified gauge theory. 


(INS—664) Quark and lepton mass formula from 
partially conserved induced supercurrent hypothesis. Ter- 
azawa, Hidezumi; Yasue, Masaki. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Dec 1987. 16p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88753126/JAW. 

A mass formula for composite quarks and leptons is derived 
from partially conserved induced supercurrent hypothesis. It leads 
to the sum rule for quark and lepton masses of m/sub e//sup r/-m/ 
sub v(sub e)//sup r/ = m/sub d//sup r/-m/sub u//sup r/ for r = 
p2 or p3 where p = 1 or 3, depending on whether quarks and lep- 
tons are close to almost Nambu-Goldstone fermions or quasi 
Nambu-Goldstone fermions. The sum rule is satisfied remarkably 
well for r = 12. 


35173 (PNO-TH—86-79) Parity violation in NN inter- 
action at intermediate energies. Desplanques, B. (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire). 
Nov 1986. 16p. (In French). (CONF-8611138—). NTIS (US 

es Only), PC A03/MF AOl. Order Number 
DE88753184/JAW. 

From Saturne workshop; La Londe-les-Maures, France (10 
Nov 1986). 

After some general considerations on the weak forces of NN 
and the coupling constants meson-nucleon, the effects of the non- 
conservation of the parity observed at medium energy are summa- 
rized. The description and the results of various approaches for the 
predictions at higher energies in the elastic scattering nucleon-nu- 
cleon are exposed. 


35174 (KEK—87-7, pp 131-137) Charge-commutation-re- 
lation approach to the Cabibbo and meson masses in 
SU(2)/sub L/ x U(1)/sub Y/ x SU(n)/sub family/. Koide, 
Yoshio; Oneda, Sadao. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). Jul 1987. NTIS 
(US Sales Only), PC A22/MF AOl. Order Number 
DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

In this I present a recent work with Dr. Y. Koide which 
approaches the problem of Cabibbo-Kobayashi-Maskawa mixing 
and qq-bar-meson masses from the standpoint of broken SU(2)/sub 
L/ x U(1)/sub Y/ x SU(n)/sub family/ symmetry. The approach is 
based on the method called “asymptotic symmetry plus constraint 
algebras involving the generators of underlying symmetry groups”. 
Therefore, we first explain the method by using the examples al- 
ready worked out in QCD and electroweak theories. 


35175 (KEK—87-7, pp 138-143) Evidence of mesoniums 
in anti pn annihilations and ‘yy reactions. Liu, K.F.; Li, B.A. 
(Kentucky Univ., Lexington (USA). Dept. of Physics and 
Astronomy). Jul 1987. NTIS (US Sales Only), PC A22/MF 
A01. Order Number DE88780074/JAW. (CONF-8704177— 


). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

A new resonance at 1480 MeV with a width of 110 MeV is 
found in anti pn annihilations in the channel anti pn -> m~ Xo(1480) 
-> am rho°rho®. Its mass, width and spin-parity are shown to be 
consistent with the rho°rho® enhancement observed in yy reactions. 
Together with the suppression in the yy -> rho* rho” data which 
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requires the admixture of an isotensor structure, this rho°rho® reso- 
nance in anti pn annihilation and yy reactions and their small wz 
branching ratios represent the best evidence yet for the Q?Q-bar? 
nature of the mesoniums. A rho™ rho™ resonance in anti pn annihila- 
tions which would betray the exotic isotensor nature of the reso- 
nance is predicted. 


35176 (KEK—87-7, pp 222-229) tare ta model of 
nucleon and pion structure. Dziembowski, Z.; Mankiewicz, 
L. (Warsaw Univ. (Poland). Inst. of Theoretical Physics), 
Jul 1987. NTIS (US Sales Only), PC A22/MF AO1. Order 
Number DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
a oe (16 Apr 1987). 

ith the basic concepts of the quark model formulated in 

the aaeaaes Fock approach we present a relativistic model of the 
nucleon and pion valence-quark structure. This model, together 
with the concept of scale dependent effective quark mass provides 
a unified description of basic low- and high-momentum transfer 
properties. 


35177 (KEK—87-7, pp 269-290) Progress toward identi- 
fication of gluonic states. owitz, M.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jul 1987. NTIS 
(US Sales Only), PC A22/MF AOl. Order Number 
DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

Progress in the last two years toward identification of 
gluonic states is reviewed. Discovery of additional pseudoscalars 
tends to confirm the glueball interpretation of iota(1460). A variety 
of evidence indicates new physics in the J = 1 channel in the E 
mass region. 


35178 (KEK—87-7, pp 315-342) BB-bar mixing. A 
review of theory. Hagiwara, Kaoru. (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Jul 1987. NTIS (US 
Sales Only), PC A22/MF AOl. Order Number 
DE88780074/JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 A # 1987). 

Implications of the recent observation of the B/sub d/°B- 
bar/sub d/° mixing by the ARGUS collaboration on our present 
understanding of nature are discussed. Consequences of the stand- 
ard model (S.M.) with a heavy top quark and various physics possi- 
bilities beyond the S.M. that can give rise to significant B/sub d/ 
°B-bar/sub d/° mixing with a light ( < approx 50 GeV) top quark 
are briefly studied. Experiments at pp-bar and e*e™ colliders at 
higher energies will give independent information on B/sub d/°B- 
bar/sub d/° and B/sub s/°B-bar/sub s/° mixing, which will be of 
critical importance for our model hunting. Spacetime oscillation of 
the BB-bar system may be directly observable at new e*e™ col- 
liders TRISTAN, SLC and LEP. 


35179 (KEK—87-7, pp 380-392) Kobayashi-Maskawa 
model and CP violation. Hara, Yasuo. (Tsukuba Univ., Ibar- 
aki (Japan). Inst. of Physics). Jul 1987. NTIS (US Sales 
Only), PC A22/MF A0l. Order Number DE88780074/ 
JAW. (CONF-8704177—). 

From 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (i6 Apr 1987). 

Some aspects of CP violation are discussed within the con- 
text of the Kobayashi-Maskawa model for three generations of 
quarks. It is also discussed if the recent experimental result on B/ 
sub d/-B-bar/sub d/ mixing by the ARGUS collaboration is com- 
patible with the K-M model for m/sub t/ ~ 30 GeV. 


35180 (KEK—87-7, pp 213-221) ‘Pi states of heavy 
quarkonia. Kuang, Yu-Ping; Tuan, San-Fu; Yan, Tung- 
Mow. (Tsinghua Univ., Beijing (China). Dept. of Physics). 
Jul 1987. NTIS (US Sales Only), PC A22/MF A0O1. Order 


Number DE88780074/JAW. (CONF-8704177—). 

From) 2. international conference on hadron spectroscopy; 
Tsukuba, Japan (16 Apr 1987). 

This report deals with a study and estimation of various 
rates for both psi(1*P:) and Y(1'P:) produced in hadronic transi- 
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tions and for psi(1'P,) in p anti p annihilation. Within the frame- 
work of QCD multipole expansion, despite the theoretical uncer- 
tainty due to the lack of sufficient information concerning magnetic 
transitions which are partly responsible for the production of *P; 
states, it is found possible to estimate these rates to within one 
order of magnitude. It is suggested that since VZNS did not pro- 
pose a model fcr the heavy quark matrix element, it is difficult to 
compare the VZNS approach with KY when discussing the abso- 
lute rate for Y(3S) -> Y('P:)w7. However by invoking anomaly 
relation and PCAC, a meaningful comparison of the two approach- 
es can be made by comparing the ratio GAMMA[UPSILON” -> 
Y(1!P:)r°)-GAMMA[UPSILON” -> Y(1!P:)a7) which is very 
large in VZNS and relatively small in KY model; this ratio is much 
less sensitive to the heavy quark piece of the matrix element for 
transition. Computation is made to determine the wa spectrum in 
Y(3S) -> Y(1'P:)aa which showed the unique feature that the 
dipion mass is peaked at low masses. In estimating the total width 
for psi(1*P:), it is found that the E; transition psi(1'P:) -> ‘yn/sub 
c/ is overwhelmingly dominant over all other channels. (Nogami, 
K.). 


35181 (KEK—87-10, Pp 5-9) Polarization phenomena in 
hadron-hadron scattering at high energy. Fujita, T. (Nihon 
Univ., Tokyo (Japan). Faculty of Science and Technology). 
Sep 1987. NTIS (US Sales Only), PC A03/MF A01. Order 
Number DE88780075/JAW. (CONF-8605331—). 

From Workshop on polarization phenomena; Ibaraki, Japan 
(9 May 1986). 

We discuss the polarization phenomena in hadron-hadron 
scattering at high energy. Asymmetry parameters are calculated by 
a simple quark interchange model. As an example, we calculate the 
tho - rho scattering case where the A/sub nn/ is predicted to be 
27. 


35182 (KEK—87-10, pp 10-15) Spin physics at short dis- 
tances. Hidaka, K. (Tokyo Gakugei Univ., Koganei 
(Japan)). Sep 1987. NTIS (US Sales Only), PC A03/MF 
we Order Number DE88780075/JAW. (CONF-8605331— 


From Workshop on polarization phenomena; Ibaraki, Japan 
(9 May 1986). 

In the framework of perturbative gauge theories spin effects 
take a particular simple form when the energy is large compared to 
the relevant rest masses. Polarization studies may thus offer very 
interesting experimental tests when perturbation calculations can be 
justified, i.e., at short distance. The purpose of this article is to 
present spin effects in reactions involning large momentum transfers 
and topical aspects of spin physics, with their emphasis on current 
attempts at relating hadron and quark polarization. 


35183 (KEK—87-10, pp 24-28) Proposal for exp. 7 +- 
parrow up -> rho +- parrow down. Tsuru, Tsuneaki. (Na- 
tional Lab. for High Energy Physics, Oho, Ibaraki (Japan)). 
Sep 1987. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AOl. Order Number DE88780075/JAW. (CONF- 
8605331—). 

From Workshop on polarization phenomena; Ibaraki, Japan 
(9 May 1986). 


35184 (LBL—24528) Heavy leptons at the SSC. Ander- 
son, G.; Hinchliffe, I. (Lawrence Berkeley Lab., CA 
(USA)). 15 Dec 1987. Contract AC03-76SF00098. 6p. 
(CONF-870739—18; CONF-870739—). NTIS, PC A02/MF 
A01;1. Order Number DE88010787/JAW. 

From Workshop on experiments, detectors, and experimental 
areas for the supercollider; Berkeley, CA, USA (7 Jul 1987). 

It is argued that detection of heavy leptons at the Supercon- 
ducting Super Collider seems to be very difficult but perhaps not 
impossible. The feasibility is shown to depend critically upon the 
ability to identify events with W’s decaying hadronically and miss- 
ing transverse momentum. (LEW) 


35185 (LBL—25086) Composite weak bosons. Suzuki, M. 
(Lawrence aes am CA (USA)). Apr 1988. Contract 
ACO03-76SF00098. (CONF- 8803105—1). NTIS, PC 
A02/MF A01;1. order Number DE88010885/JAW. 
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From Symposium on perspectives in particle physics; Tokyo, 
Japan (29 Mar 1988). 

Dynamical mechanism of composite W and Z is studied in a 
1/N field theory model with four-fermion interactions in which 
global weak SU(2) symmetry is broken explicitly by electromagnet- 
ic interaction. Issues involved in such a model are discussed in 
detail. Deviation from gauge coupling due to compositeness and 
higher order loop corrections are examined to show that this class 
of models are consistent not only theoretically but also experimen- 
tally. 


35186 (LBL—25087) Can neutrino-electron scattering tell 
us whether neutrinos are Dirac or particles?. 
Kayser, B. (Lawrence Berkeley Lab., CA (USA); National 
Science Foundation, Washington, DC (USA). Div. of Phys- 
ics). Apr 1988. Contract AC03-76SF00098. 12p. (CONF- 
880173—2). NTIS, PC A03/MF AOl1;1. Order Number 
DE88009844/JAW. 

From 22. Moriond workshop on neutrinos and exotic phe- 
nomena in particle physics and astrophysics; Les Arcs, France (23 
Jan 1988). 

There has recently been interest in the possibility that neutri- 
no-electron scattering experiments could determine whether nev- 
trinos are Dirac or Majorana particles by providing information on 
their electromagnetic structure. We try to explain why studies of 
neutrino electromagnetic structure actually cannot distinguish be- 
tween Dirac and Majorana neutrinos. 9 refs. 


35187 (PITHA—87-40) Contact terms and substructure 
at HERA. Martyn, H.U. (Technische Hochschule Aachen 
(Germany, F.R.). Lehrstuhl fuer Experimentalphysik 1A 
und 1. Physikalisches Inst.). Dec 1987. 1lp. (CONF- 
8710308—). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88753276/JAW. 

From DESY theory workshop; Hamburg, F.R. Germany (12 
Oct 1987). 

The sensitivity of future HERA experiments to electron- 
quark contact interactions and substructures is studied for unpolar- 
ised and longitudinally polarised e*~ p->e*~ X scattering. The ac- 
cessible limits are compared with limits obtained from present e* e~ 
experiments. A scenario of helicity changing contact interactions is 
presented. 


35188 (RAL—87-078) Production and decay properties of 
the w7r0 state at 1250 MeVc? produced by 20GeV polarized 
photons on hydrogen. (Rutherford Appleton Lab., Chilton 
—s Sep 1987. 60p. NTIS (US Sales Only), PC A04/MF 

1. Order Number DE88752788/JAW. 

The low mass w7° enhancement in yrho -> rhow7® has 
been of considerable interest in the past due to its suggested vector 
nature and possible role in the spectroscopy of the rho meson radial 
recurrences. We have measured the properties of this photopro- 
duced w7r° system using the SLAC Hybrid Facility. We have ex- 
amined in detail the angular distributions of the 274 events from the 
reaction yrho -> rhow7m®. The angular distribution of the produc- 
tion plane relative to the polarization vector shows structure incon- 
sistent with an s-channel helicity conserving process. We have ex- 
tracted the moments of the decay angular distribution. Our data 
favors a B(1235) interpretation of the w7® state over a vector 
meson interpretation. 


35189 (RAL—87-107) Compilation of ~— on the Energy 
Energy Correlation and its in e*e~ annihilation. 
Stirling, W.J.; Whalley, M.R. (Rutherford Appleton ss 
Chilton (UK)). Dec 1987. 42p. NTIS (US Sales Only), P 
A03/MF AO1. Order Number  DE88752792/JAW. 

A compilation of all the available data on the Energy 
Energy Correlation and its Asymmetry in e* e~ annihilation at PEP 
and PETRA is presented, in both tabular and graphical form. 
Methods of interpreting these data in terms of a test of QCD is also 
presented to indicate to the reader the scope and general status of 
the data. All the data in this review can be found in and retrieved 
from the Durham-RAL HEP Databases together with data on a 
wide variety of other reactions. 
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35190 (RAL—87-112) Measurement of the longitudinal 
structure function and the small x gluon density of the 
proton. Cooper-Sarkar, A.M.; Long, K.R.; Roberts, R.G.; 
Saxon, D.H.; Ingelman, G. (Rutherford Appleton Lab., 
Chilton (UK)). Dec 1987. 33p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number PDE88752793/JAW. 

At HERA energies the small x region (x = 10~*) can be ex- 
plored at Q? values large enough that leading twist QCD calcula- 
tions are valid. We show how measurement of the longitudinal 
structure function, Fsub(L) (x, Q?), can lead to accurate measure- 
ment of the gluon structure function at such small x values. Experi- 
mental systematic errors are discussed fully and requirements for 
the. measurement outlined. We conclude that it should be possible 
to distinguish between the widely varying gluon distributions 
which are currently allowed. 


35191 (RAL—88-002) Implications of new deep inelastic 
scattering data for parton distributions. Martin, A.D.; Stir- 
ling, W.J.; Roberts, R.G. (Rutherford Appleton Lab., Chil- 
ton (UK)). Jan 1988. 18p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order eater DE88752795/JAW. 


We perform a next-to-leading order structure function Fs 
analysis of uN and vN deep inelastic data in an attempt to resolve 
the disagreement between recent EMC (European muon collabora- 
tion effect) and BCDMS measurements of F2 for pp scattering. 
Equally acceptable QCD fits are obtained including either set of 
BN data, but a comparison with Drell-Yan data appears to favour 
the parton distributions derived from the BCDMS data. 


35192 (SLAC-PUB—4563) Prospects for physics at e* e~ 
linear colliders. Feldman, G.J. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Mar 1988. Contract 
AC03-76SF00515. 36p. (CONF-870821—10). NTIS, PC 
A03/MF AO1;1. Order Number DE88009020/JAW. 


From SLAC summer institute on particle physics: looking 
beyond the Z; Stanford, CA, USA (10 Aug 1987). 

The present thinking on high-energy e/sup {plus/}e/sup 
{minus/} linear colliders is reviewed, stressing those points that 
have consequences for detector design and physics analyses. Detec- 
tor requirements are discussed. Experimental aspects of the physics 
that can be done at these colliders are discussed: first the general 
physics environment, then a standard process, W/sup {plus/} W/ 
sup {minus/} detection, and finally four examples of the discovery 
potential of these colliders {emdash} heavy quarks, heavy leptons, 
standard Higgs bosons, and charged Higgs bosons. The conclusions 
of this study will be stated. 23 refs., 40 figs. 


35193 WW production at supercollider energies. Dicus, 
D.A.; Vega, R. (Center for Particle Theory, University of 
Texas at Austin, Austin, Texas 78712). Physical Review [Sec- 
ihe Particles and Fields; 37: No. 9, 2474-2483(1 May 

We calculate the invariant-mass_ distribution for 
pp—WW +X including both intermediate photons and Z’s as well 
as W’s without using the effective-W approximation. We find the 


exact calculation agrees well with the effective-W-approximation 
calculation. 


35194 Radiative corrections to heavy-Higgs-scalar pro- 
duction and decay. Marciano, W.J.; Willenbrock, S. gD. 
(Physics Department, Brookhaven ’ National Laboratory, 
Upton, New York 11973). Physical Review [Section] D: Parti- 
cles and Fields; 37: No. 9, 2509-2514(1 May 1988). Contract 
AC02-76CH00016. 


A simple formalism, based on the Goldstone-boson equiva- 
lence theorem, is described for calculating O(g?m/sub H/?m/sub 
W/’) radiative corrections in the standard model. We apply this 
method to heavy-Higgs-boson decays and find that the dominant 
decay rates [(H-—-W* W- ) and ['(H—ZZ) are enhanced by a factor 
1+(g?82?)(m/sub H/?m/sub W/?) (1916-3)8V3 2+(5482?). The 
same enhancement applies to heavy-Higgs-boson production from 
W*W- and ZZ fusion. Corrections of O(g?inm/sub H/) are also 
briefly discussed. 
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35195 Gluino decay patterns and signatures. Barnett, 
R.M.; Gunion, J.F.; Haber, H.E. (Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). 
Physical Review |Section] D: Particles and Fields; 37: No. 7, 
1892-1907(1 Apr 1988). Contract AC03-76SF00098. 

We survey the decay modes and signatures of gluinos in the 
minimalsupersymmetric model. Gluino decays will contain two jets 
and a chargino orneutralino. The decay mode containing the light- 
est supersymmetric particle(assumed to be the lightest neutralino) is 
dominant only for very lightgluinos. Otherwise, the dominant 
gluino decay modes contain either a charginoor a heavier neutra- 
lino. In fact, over much of the supersymmetric-model parameter 
space the heaviest chargino and neutralinos dominate, and will, in 
turn, decay to a lighter neutralino or chargino plus a W, Z, or 
Higgs boson. The important features of these decays are illustrated 
and their phenomenological implications discussed. In particular, 
we identify the most useful gluino decay signatures for a given 
gluino mass and choice of other supersymmetric-model parameters. 


35196 Weak radiative baryon decays in the Skyrme 
model. Kao, W.F.; Schnitzer, H.J. (Department of Physics, 
Brandeis Universit , Waltham, Massachusetts 02254). Physi- 
cal Review [Section ’D: Particles and Fields; 37: No. 7, 1912- 
1922(1 Apr 1988). 

A Skyrme-model calculation of weak radiative baryon octet 
and decuplet decays is presented, based on a Lagrangian describing 
weak nonleptonic decays of mesons previously discussed by Don- 
oghue and collaborators. There are no free parameters in the 
Skyrme-model predictions for weak radiative decays, as all neces- 
sary eters are obtained from other contexts. The predictions 
of the Skyrme model for the weak radiative baryon decays are in 
good qualitative agreement with experiment, except for =*—py, 
where however the model involves substantial cancellations among 
terms which are sensitive to small changes of input parameters. 


35197 Beta-gamma decay of '*In, Pacheco, A.F.; Strott- 
man, D. (Departamento de Fisica Teorica, Facultad de 
Ciencias, Universidad de Zaragoza, 50009-Zaragoza (ES)). 
Modern Physics Letters A; 2: No. 9, 625-630(Sep 1987). 

The authors computed the beta-gamma decay width of **In. 
This compound transition, through both the first and second excit- 
ed levels of '*Sn, has a branching ratio of about 10~® with respect 
to the dominant B~ decay, and it causes an additional background 
were '5In used as a solar neutrino detector. 


35198 Heavy Z boson decays to W,Z and Higgs bosons 
in E, superstring models. Barger, V.; Whisnant, K. (Physics 
Dept., Univ. of Wisconsin, Madison, WI (US)). International 
Journal of Modern Physics A; 2: No. 4, 1171-1180(Aug 1987). 
(CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors report on the decays of a heavy neutral gauge 
boson Zz into W*W-, the Z and a Higgs boson, or two Higgs 
bosons in superstring-inspired electroweak models with an extra 
U(1) gauge group, two Higgs doublets and a Higgs singlet. The 
branching ratios for these processes are generally similar and two 
boson decay modes of Zz must exist at the few percent level if kin- 
ematically accessible, although the bosonic modes which dominate 
in any given scenario depend on the U(1) quantum numbers and 
mixing in the Higgs sector. 


35199 Calculation and phenomenology of two body 
decays of neutralinos and charginos to W,Z, and Higgs 
bosons. Gunion, J.F.; Haber, H.E.; Barnett, R.M.; Drees, 
M.; Karatas, D.; Tata, X.; Baer, H. (Dept. of Physics, U.C. 
Davis, Davis, CA (US)). International Journal of Modern 
Physics A; 2: No. 4, 1145-1160(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors give explicit formulas for the decays of the neu- 
tralinos and charginos of the minimal model of supersymmetry into 
other neutralinos and charginos plus a W, Z, or Higgs boson. The 
important features of these decays are illustrated and their phenom- 
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enological implications discussed. In general, this class of two-body 
decays is dominant for the heaviest charginos and neutralinos. 


35200 sr limits of new gauge bosons of Sp/sub L/ 
(© x U(1). Barger, V.; Deshpande, N.G.; Kuo, T.; Bagneid, 
A.; Pakvasa, S.; t, K. (Univ. of Wisconsin, Madi- 
son, WI (US)). heearnadanast Journal of Modern Physics A; 2: 
No. 4, 1327-1332(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors present production cross-sections for additional 
gauge bosons W’ and Z’ of Sp/sub L/(6)xU(1) Gauge Group at the 
SSC. 


35201 Signatures for a new supersymmetric left-right 
gauge model from superstrings. Gunion, J.F.; Hewett, J.L.; 
Ma, E.; Rizzo, T.G. (Dept. of Physics, Univ. of California, 
Davis, CA (US)). International Journal of Modern Physics A; 
2: No. 4, 1199-1220(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors consider the phenomenological implications for 
the Superconducting Super Collider of a new supersymmetric left- 
right symmetric model, motivated by Es compactification in su- 
perstring theories. 


35202 Is the left-right Higgs sector observable. Gunion, 
J.; Mendez, A.; Olness, F. (Dept. of Physics, Univ. of Cali- 
fornia, Davis, CA (US)). International Seanad of Modern 
Physics A; 2: No. 4, 1085-1096(Aug 1987). (CONF- 
8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The authors examine the allowed mass range of the charged 
Higgs field H* in a minimal left-right symmetric model. They find 
that the mass of this Higgs is nearly degenerate with the mass of 
the flavor-changing neutral Higgs, and this implies M/sup H/+ = 
5 — 10 TeV. The authors examine a number of solutions, but fail to 
evade this restriction. If this constraint can not be avoided, the H* 
(and very likely all other left-right extended Higgs particles) would 
be virtually undetectable at all experimental facilities, including the 
SSC. 


35203 QCD working group summary. Bengtsson, H.U.; 
Gottschalk, T.D.; Paige, F.E. (Univ. of California, Los An 
geles, CA (US)). ’ International Journal of Modern Physics A: 
2: No. 4, 1359-1368(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

The status of Monte Carlo and other perturbative QCD cal- 
culations for signals and backgrounds in hadronic collisions is re- 
viewed, and possibilities for improvements are discussed. 


35204 Unification of electroweak and horizontal interac- 
tions. Bagneid, A.; Kuo, T.K.; Nakagawa, N. (Dept. of 
Physics, Purdue Univ., W. Lafayette, IN (US)). Internation- 
al Journal of Modern ” Physics A; 2: No. 4, 1351-1358(Aug 
1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

For three generations of fermions, Sp/sub L/(6)xU/sub Y/ 
(1) is proposed as the flavor gauge group which unifies the 
electroweak and horizontal interactions. The existence of another 
set of light (— 1 TeV), left-handed weak bosons is suggested. 


35205 Four preon composite quarks and leptons. Rajpoot, 
S.; Samuel, M. A (Dept. of Physics, Oklahoma State Univ., 
Stillwater, OK (US)). International Journal of Modern Phys- 
ics A; 2: No. 4, 1339-1350(Aug 1987). (CONF-8705163—). 

From Madison SSC workshop: from colliders to supercol- 
liders; Madison, WI, USA (11 May 1987). 

A model is presented in which quarks and leptons are com- 
posites of three spin-1/2 preons and a scalar preon. The model is an 
extension of the rishon model and consists of two spin-1/2 preons 
T, V and a scalar preon S as the fundamental building blocks of 
matter. Assuming distinguishability of states due to the order as- 
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signed to the preons in forming the quark and lepton states, the 
concepts of flavour, colour and generation number acquire meaning 
only at the level of compositeness. The model predicts four genera- 
tions of conventional quarks and leptons. 


35206 Multiplicity distributions and KNO scaling in the 
Parton branching model. Sarcevic, I. (School of Physics and 
Astronomy, Univ. of Minnesota, 116 Church Street, S.E., 
Minneapolis, MN 55455 (US)). PP 160-172 of Hadronic 
matter in collision: Proceedings of the second international 
workshop on local equilibrium in strong interaction physics. 
Carruthers, P.; Strottman, D. Teaneck, NJ; World Scientific 
Pub. Co. (1986). (CONF-860440—). 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

The authors present a parton branching model for the multi- 
particle production in pp-bar collisions. They obtain a new non- 
scaling law for the probability distribution. In the high energy limit, 
scaling is approached from below in agreement with experimental 
data. They contrast their branching model with the stochastic pic- 
ture. 


35207 Multiplicity distributions in e*e™ annihilation at 
29 GeV. Derrick, M. (Argonne National Lab., High Energy 
Physics Div., Argonne, iL 60439 (US)). pp 85-105 of Ha- 
dronic matter in collision: Proceedings of the second inter- 
national workshop on local equilibrium in strong interaction 
physics. Carruthers, P.; Strottman, D. Teaneck, NJ; World 
Scientific Pub. Co. (1986). (CONF-860440—). 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

This paper presents the charged particle multiplicity distribu- 
tions for e* e~ annihilation at Vs = 29 GeV measured in the High 
Resolution Spectrometer. The data, which corresponds to an inte- 
grated luminosity of 185 pb™ were obtained at the e* e~ storage ring 
PEP. The multiplicity distribution of the charged particles has a 
mean value < n > = 12.87 +- 0.03 +- 0.30, a dispersion D, = 
3.67 +- 0.02 +- 0.18, and an f2 of 0.60 +- 0.02 +- 0.18. Results are 
also presented for a two-jet sample selected with low sphericity and 
aplanarity. The charged particle distribution are almost Poissonian 
and narrower than results reported by other e*e™ experiments in 
this energy range. 


35208 Microcanonical simulation of nuclear disassembly. 
Koonin, S.E.; Randrup, J. (W.K. Kellogg Radiation Lab., 

California Institute of Technology, Pasadena, CA 91125 
(US)). 330-340 of Hadronic matter in collision: Proceed- 
ings of the second international workshop on local equilibri- 
um in strong interaction physics. Carruthers, P.; Strottman, 
D. Teaneck, NJ; World Scientific Pub. Co. (1986). (CONF- 
860440—). 


From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

This talk is a progress report on the authors’ attempts at a 
statistical description of small, highly excited nuclear systems. They 
imagine A nucleons with total energy E confined within a spherical 
volume 2, as might describe the “freeze-out” stage of a heavy-ion 
collision. The authors would like to study how few-body observa- 
bles vary with these parameters, how they are affected by interfrag- 
ment interactions, how they differ from their values in the com- 
monly assumed infinite and homogenous system, and what signa- 
tures there might be for the liquid-gas transition expected in nuclear 
matter. The approach is based on the standard Monte-Carlo tech- 
niques used to describe equilibrium in condensed-matter systems. 
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35209 The QCD quark Wigner operator and semiclassical 
transport equations. Elze, H.T.; Gyulassy, M.; Vasak, D. 
(Nuclear Science Div., Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA 94720 (US)). pp 454-465 of Ha- 
dronic matter in collision: Proceedings of the second inter- 
national workshop on local equilibrium in strong interaction 
physics. Carruthers, P.; Strottman, D. Teaneck, NJ; World 
Scientific Pub. Co. (1986). (CONF-860440—). Contract 
AC03-76SF00098. 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

Using exact gauge covariant equations of motion for the 
SU(N) quantum chromodynamic Wigner operator, the authors 
derive the semiclassical limit of the generalized on-shell constraint 
and the transport equation respectively. The transport equation re- 
duces to a Vlasov type equation wsith non-Abelian and spin-de- 
pendent terms. They show how quantum corrections can be calcu- 
lated systematically. Under suitable conditions the transport equa- 
tion reduces to a particularly simple set of Abelian equations in the 
Cartan basis of SU(N). 


35210 Approaches to the thermalization problem. Hwa, 
R.C. (Institute of Theoretical Science and Dept. of Physics, 
Univ. of Oregon, Eugene, OR 97403 (US)). pp 419-431 of 
Hadronic matter in collision: Proceedings of the second 
international workshop on local equilibrium in strong inter- 
action physics. Carruthers, P.; Strottman, D. Teaneck, NJ; 
World Scientific Pub. Co. (1986). (CONF-860440—). 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

The two approaches to the study of the thermalization prob- 
lem in ultra-relativistic nuclear collisions in the flux-tube model and 
in the parton model are reviewed. The deficiencies of the models 
are pointed out. The similarities of the results as well as their differ- 
ences are compared. 


35211 Phase transitions: The lattice QCD approach. 
Gavai, R.V. (Physics Dept., Brookhaven National Lab., 
Upton, NY 11973 (US)). pp 501-515 of Hadronic matter in 
collision: Proceedings of the second international workshop 
on local equilibrium in strong interaction physics. Carruth- 
ers, P.; Strottman, D. Teaneck, NJ; World Scientific Pub. 
Co. (1986). (CONF-860440—). Contract AC02-76CHO00016. 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

Recent results in the field of finite temperature lattice quan- 
tum chromodynamics (QCD) are presented with special emphasis 
on comparison of the different methods used to incorporate the dy- 
namical fermions. Attempts to obtain a nonperturbative estimate of 
the velocity of sound in both the hadronic and quark-gluon phase 
are summarised along with the results. 


35212 Monte Carlo particle simulation and finite-element 
techniques for tandem mirror transport. Rognlien, T.D.; 
Cohen, B.I.; Matsuda, Y.; Stewart, J.J. Jr. (Lawrence Liver- 
more National Lab., Livermore, CA (US)). pp vp. of Pro- 
ceedings of the US-Japan workshop on advanced plasma 
modeling. Nagoya, Japan; Institute of Plasma Physics 
(1985). (CONF-8509216—). Contract W-7405-ENG-48. 

From US-Japan workshop on advanced plasma modeling; 
Nagoya, Japan (24 Sep 1985). 

A description is given of numerical methods used in the 
study of axial transport in tandem mirrors owing to Coulomb colli- 
sions and rf diffusion. The methods are Monte Carlo particle simu- 
lations and direct solution to the FOkker-Planck equations by finite- 
element expansion. 


35213 Strongly interacting W's and Z's. Gaillard, M.K. 
(Lawrence Berkeley Lab., and Dept. of Physics, Univ. of 
California, Berkeley, CA 94720 (US)). pp 776-781 of Pro- 
ceedings of the 1984 summer study on the design and utili- 
zation of the Superconducting Super Collider. Donaldson, 
R.; Morfin, J.G. Washington, DC; National Science Foun- 
dation (1984). (CONF-8406198—). 
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From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The study focussed primarily on the dynamics of a strongly 
interacting W, Z(SIW) sector, with the aim of sharpening predic- 
tions for total W, Z yield and W, Z multiplicities expected from 
WW fusion for various scenarios. Specific issues raised in the con- 
text of the general problem of modeling SIW included the specifici- 
ty of the technicolor (or, equivalently, QCD) model, whether or 
not a composite scalar model can be evaded, and whether the 
standard model necessarily implies an I = J = O state (@ Higgs 
particle) that is relatively “light” (M = hundreds of TeV). The 
consensus on the last issue was that existing arguments are incon- 
clusive. While the author shall briefly address compositeness and al- 
ternatives to the technicolor model, quantitative estimates will be of 
necessity based on technicolor or an extrapolation of pion data. 


35214 The QCD parton model at collider energies. Ellis, 
R.K. (Fermi National Accelerator Lab., Batavia, IL 60510 
(US)). pp 827-831 of Pr ings of the 1984 summer study 
on the design and utilization of the Superconducting Super 
Collider. Donaldson, R.; Morfin, J.G. Washington, DC; Na- 
tional Science Foundation (1984). (CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

Using the example of vector boson production, the applica- 
tion of the QCD improved parton model at collider energies is re- 
viewed. The reliability of the extrapolation to SSC energies is as- 
sessed. Predictions at VS = 0.54 TeV are compared with data. 
Predictions for the interactions of hadrons in the TeV range are 
usually made using the parton model, suitably modified to include 
the effects due to QCD. The model has been remarkably successful 
in analysis of experiments at fixed target energies, but present col- 
liders test the model in a new energy regime, which will be further 
extended by the projected super colliders. This extension of the 
kinematic range raises certain theoretical issues which are addressed 
here, and elsewhere in these proceedings. It is also of interest to 
compare the predictions of the model with data at VS = 0.54 
TeV, in order to assess the accuracy of projections to super-collider 
energies. This program is carried out in this paper. 
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REFER ALSO TO CITATION(S) 34704, 34762, 35134, 35195, 35202, 35204, 
35213, 35231 


35215 (INS—662) Pregauge-pregeometry and a gauge-in- 
variant string model. Akama, Keiichi; Terazawa, Hidezumi. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Nov 1987. 12p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88752615/JAW. 

A pregeometric model (or, equivalently, a string model) 
which is invariant under gauge transformation of the O(N-1, 1) in- 
ternal (space-time) symmetry local in the space-time (parameter 
space) is presented. It is shown that the gaugized internal space 
(space-time) is effectively equivalent to one dimensional space. 


35216 Breaking the axial U(1) does not enhance second 
class decays. Meurice, Y. (High Energy Physics Div., Ar- 
gonne National Lab., Argonne, IL 60439 (US)). Modern 
Physics Letters A; 2: No. 9, 699-706(Sep 1987). Contract W- 
31-109-ENG-38. ? 

The authors consider the description of the ao meson within 
a linear sigma model involving different types of explicit breaking 
of the axial U(1). Those new terms do not enhance f/sub a/o con- 
firming the point of view that the decay mode tau” — ao upsilon 
— etaz™ upsilon is negligible in the standard model. They also dis- 
cuss the spectrum of the theory. 


35217 Missing e/sub t/ measurement at the SSC. 
Newman-Holmes, C. (Fermi National Accelerator Lab., Ba- 
tavia, IL 60510 (US)). pp 565-566 of Proceedings of the 
1984 summer study on the design and utilization of the Su- 
perconducting Super Collider. Donaldson, R.; Morfin, J.G. 
Washington, DC; National Science Foundation (1984). 
(CONF-8406198—). 
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From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

A QCD Monte Carlo program and a “generic” calorimeter 
simulation are used to study the measurement of missing transverse 
energy at SSC energies. Energy resolution, segmentation, and calo- 
rimeter thickness are considered. 


35218 Physics at 10°* cm~? s~*, Diebold, R.; Wagner, R. 
(Argonne National Lab., Argonne, IL 60439 (Us)). pp 575- 
581 of Proceedings of the 1984 summer study on the design 
and utilization of the Superconducting Super Collider. Don- 
aldson, R.; Morfin, J.G. Washington, DC; National Science 
Foundation (1984). (CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

By increasing the luminosity of the to 10% cm~? s~! the 
physics reach of the machine is extended considerably and it is 
highly desirable to design the accelerator to handle this luminosity. 
The authors have shown that 10™ allows an extension in x from 
0.30 to 0.38 for QCD jets and a factor of 1.4 to 2 in the mass range 
for new particles. The detector for this luminosity depends mostly 
on calorimetry and would require a hermetic, good resolution, radi- 
ation-damage resistant, segmented calorimeter. With sufficient iron, 
muon detection should still be feasible; some minimal central track- 
ing may even be possible. Finally the authors have shown that 
Monte Carlo studies indicate that they can trigger on interesting 
events even when they are overlapped with many “low” p/sub T/ 
QCD events. While the trigger thresholds must be increased some- 
what to achieve the additional factor of 10 rejection necessary for a 
given data rate, these thresholds are generally still well below the 
levels for the events of interest. Obviously, the real limits for the 
SSC will only be understood with experience, but the initial indica- 
tions for high luminosity are certainly encouraging. 


35219 Particle tracking at the SSC. Freeman, J.E.; Wil- 
a. H.H. (Fermilab, Batavia, IL 60510 (US)). pp 601-603 
of Proceedings of the 1984 summer study on the design and 
os of the Superconducting Super Collider. Donald- 
son, R.; Morfin, J.G. Washin DC; National Science 
Foundation (1984). (CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The intent of this study was to get some idea of w diffi- 
cult tracking will be at Vs = 40 TeV for events involving momen- 
tum transfers in the vicinity of several hundred GeV. While some 
studies have been done to determine the minimum separation be- 
tween two random tracks as a function of radius, the authors know 
of no previous study in this energy range which has considered the 
“observability” of a track along its entire path length, including the 
effects of magnetic field and finite double track resolution. They 
have not considered the effects of pileup due to multiple events, 
concentrating instead of the inherent difficulties of single high p/ 
sub T/ events. 


35220 Wire hit inefficiency because of finite double hit 
resolution in jet events with large transverse momentum at 
SSC energies. Giokaris, N.; Freeman, J. (Fermi National Ac- 
celerator Lab., Batavia, IL 60510 (US)). pp 604-606 of Pro- 
ceedings of the 1984 summer study on the design and utili- 
zation of the Superconducting Super Collider. Donaldson, 
R.; Morfin, J.G. Washington, DC; National Science Foun- 
dation (1984). (CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

The expected event multiplicities from collisions at SSC en- 
ergies (Vs=40TeV) are very high. For example, a jet produced at 
90° with respect to the beam axis and with a transverse momentum 
of — 700 GeV/c will have — 100 charged particles in the rapidity 
region vertical bar y vertical bar < 1. About 50% of these particles 
are contained within a small cone (with an opening angle of — 10°) 
around the jet axis. Therefore, the main cause of loss of hits in the 
central tracker and vertex detector, for the jet core particles, will 
be the finite double hit resolution. This in turn will affect the pat- 
tern recognition and the track reconstruction efficiency. In this 
note the authors attempt to get a rough estimate of the loss of hits 
because of finite double hit resolution in the SCD central tracker. 
Their approach is based on simple phase space considerations. They 
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consider jets produced at 90° with respect to the beam axis and 
with transverse momentum of 700 GeV/c and they concentrate on 
the jet core charged particles. There are — 30 charged particles 
within a cone with half angle of — 6° around the jet axis. They 
assume that these core particles are uniformly distributed within 
this cone (the real distribution looks more like a Gaussian). 


35221 Introduction to the workshop: Electroweak symme- 
try breaking at the TeV scale. Gaillard, M.K. (Lawrence 
Berkeley Lab. and Dept. of Physics, Univ. of California, 
Berkeley, CA 94720 (US)). pp 762-765 of Proceedings of 
the 1984 summer study on the design and utilization of the 
Superconducting Super Collider. Donaldson, R.; Morfin, 
J.G. Washington, DC; National Science Foundation (1984). 
(CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

As viewed from today’s perspective, electroweak symmetry 
breaking is both the central issue to be addressed by physics in the 
TeV region, and the most compelling argument for the need to ex- 
plore that region. While the picture may change considerably over 
the next decade, it seems reasonable to focus theoretical attention 
on this issue which is in fact very broad in terms of its possible 
ramifications. Such a concerted effort can help to sharpen the sci- 
entific case for the SSC and provide fresh theoretical input to the 
ongoing series of workshops and studies aimed at forming a consen- 
sus on a choice of SSC design parameters. To set the mood of the 
workshop the author reviews briefly the physics to be explored 
prior to the SSC as well as the motivations for exploration of the 
TeY region for hard collisions. He follows with an example of a 
possible scenario for the first manifestation of electroweak symme- 
try breaking at the SSC. 


35222 The thin end of the wedge or how SUGRA GUT- 
driven radiative electroweak ooo can oumpatits a 
light top only through a light Higgs. Roy, P. (Brookhaven 
National Lab., Upton, NY (US)). pp 807-811 of Proceedings 
of the 1984 summer study on the design and utilization of 
the Superconducting Super Collider. Donaldson, R.; 
Morfin, J.G. Washington, DC; National Science Foundation 
(1984). (CONF-8406198—). 

From Design and utilization of the superconducting super 
collider summer study; Snowmass, CO, USA (23 Jun 1984). 

A top mass in the range 20-55 GeV imposes tight bounds on 
the light Higgs masses in the minimal SUSY-extended electroweak 
theory with soft SUSY-breaking and radiative EW-breaking in- 
duced at the same scale by an underlying N=1 SUGRA GUT. In 
particular, the lightest Higgs must weigh quite a bit less than M/ 
sub Z/2, being therefore detectable at SLC and LEP. This will be 
a test for such theories. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 35166, 35209, 35211, 35212, 35217, 35218 


35223 (BONN-HE—87-28) Numerical study of the SU(2) 
Higgs model. Katznelson, E.; Lauwers, P.; Marcu, M. (Bonn 
Univ. (Germany, F.R.). Physikalisches Tnst.; Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.; Hamburg Univ. (Ger- 
many, F.R.). 2. Inst. fuer Theoretische Physik). 18 Nov 
1987. 12p. (CONF- —” Bonn Univ. (Germany, 
F.R.). Physikalisches Inst 

From International symposium on field theory on the lattice; 
Seillac, France (28 Sep 1987). 

Preliminary results of a simulation of the SU(2) theory with 
a Higgs field in the fundamental representation are presented. For 
an 8° x 16 and a 12° x 24 lattice we investigated the parameter 
range 2.4 = B = 3.0, A = o. In the confinement region huge au- 
tocorrelations prevent us from obtaining reliable results. In the 
Higgs region the W mass m/sub W/ turns out to have larger finite 
size effects than previously expected. Besides the W and Higgs 
masses, we estimate for 8 = 3.0 and the 12° x 24 lattice the renor- 
malized gauge coupling g/sub r/ and (unfortunately only up to an 
unknown wave function renormalization) the Higgs expectation 
value v. The latter is obtained from the vacuum overlap order 
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order parameter. Technical problems encountered in its computa- 
tion are discussed in some detail. Finally we discuss our results; in 
particular we show that the tree level relation m/sub w/? = g/sub 
r/*v?2 is fulfilled remarkably well. 


35224 (DOE/ER/40048—15-P7) Bosonic string theory in 
covariant gauge. Lee, T. (Washington Univ., Seattle (USA). 
Dept. of Physics). 1987. Contract AC06-81ER40048. 43p. 
NTIS, PC A03;3; GPO Dep. Order Number DE88009580/ 
JAW. 

We discuss path integral formulations of the first quantiza- 
tion of open and closed bosonic strings in the proper-time gauges 
which ensure manifest covariance. The string propagators given by 
path integrals a la Polyakov are evaluated. The evaluated propaga- 
tors uniquely determine the actions for the free string fields in the 
second quantized theories. The BRST invariant actions for free bo- 
sonic string fields proposed by Siegel are shown to emerge natural- 
ly. A geometrical explanation for the proper-time gauge conditions 
as appropriate gauge fixing conditions is presented. We also evalu- 
ate the BRST invariant one loop string path integral. 


35225 (INFN/AE—86-3) Classical model of Kaluza-Klein 
theories with torsion. Pasini, A. (Istituto Nazionale di Fisica 
Nucleare, Rome (Italy)). 1986. 13p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE88701909/JAW. 

Recent attempts in which torsion in the extra dimensions of 
a multidimensional unified theory is seen as a compactifying agent 
introduce spin condensates with no energy-momentum counterpart. 
While this is legitimate from the quantum viewpoint, it has no clas- 
sical limit. We work out a Kaluza-Klein multidimensional extention 
of an Einstein-Cartan theory with a totally antisymmetric torsion 
on the spacetime as well as on the internal dimensions, providing a 
classical background in which more general compactification mech- 
anisms could be analysed. The dimensional reduction of the field 
equation gives an Einstein-Cartan-Yang-Mills theory. A sufficient 
condition for the dimensional reduction of a multidimensional 
model in the presence of torsion is specified. 


35226 (INFN/AE—86-6) Satisfactory formalism for mag- 
netic monopoles by Clifford algebra. Faria-Rosa, M.A.; Ro- 
drigues, W.A.; Recami, E. (Istituto Nazionale di Fisica Nu- 
cleare, Rome (Italy)). 1986. 9p. NTIS (US Sales Only), PC 
A02/MF AO01. Order Number DE88701910/JAW. 

The problem of electromagnetism with magnetic monopoles 
is approached by the physically interesting and mathematically 
powerful formalism of Clifford Algebras, which provide a natural 
language for Minkowski space-time (Dirac algebra) and Euclidean 
space (Pauli algebra). A Lagrangian and Hamiltonian formalism for 
interacting monopoles is constructed which overcomes many of the 
long-standing difficulties that are know to plague the approaches 
till now developed. 


35227 (RRK—87-28) Four-dimensional U(1) and gauge 
anomalies in the theory with mixing interactions. Nagahama, 
Yoshinori; Ojima, Shuichi; Sakai, Kenji. (Hiroshima Univ., 
Takehara (Japan). Research Inst. for Theoretical Physics). 
Nov 1987. 10p. NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE88752637/JAW. 

We study the four-dimensional U(1) and gauge anomalies by 
Fujikawa method in the presence of the interactions which mix the 
Rarita-Schwinger field with the Weyl fermion. We obtain a non- 
vanishing contribution from these interactions in the case of U(1) 
anomaly, while there arises no anomalous term in the case of the 
gauge anomaly. 


35228 Chiral gauge theories on a lattice. Aoki, S. (Phys- 
ics Department, Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review Letters; 60: No. 21, 2109- 
2112(23 May 1988). Contract AC02-76CH00016. 

A chiral gauge-invariant lattice fermion action is derived 
from a chiral guage-variant Wilson fermion action without change 
in its partion function. By use of this action it is shown that anoma- 
lous gauge theories in four dimensions are renormalizable. An appli- 
cation to the chiral Schwinger model shows that it is unitary for a 
range of Wilson parameter r. 
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35229 Charmonium states in the quark-gluon plasma, 
Hansson, T.H.; Lee, S.H.; Zahed, I. (Physics artment, 
State University of New York at Stony Brook, Stony 
Brook, New York 11794). Physical Review [Section] D: Parti- 
cles and Fields; 37: No. 9, 2672-2675(1 May 1988). 

The possibility that c-barc states remain bound even in the 
QCD plasma state is examined. Assuming that these states do exist, 
we calculate the thermal width due to the process J/psi—-D-barD 
and show that low-lying states might be detected. The relevance of 
this to heavy-ion experiments is discussed. 


35230 Quantization on the light cone: Response to a 
Comment by Hagen. Hornbostel, K.; Brodsky, S.J.; Pauli, H. 
(Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Physical Review [Section] D: Par- 
ticles and Fields; 37: No. 8, 2363-2365(15 Apr 1988). Con- 
tract AC03-76SF00515. 

We show that, if carefully defined, light-cone commutation 
relations are not inconsistent with the charge and Lorentz invar- 
iance of the vacuum. We demonstrate this for charge invariance 
with an explicit example. 


35231 GL-bar(4,R) group-topology, covariance and 
curved-space spinors. Ne’eman, Y.; Sijacki, D. (Univ. of 
Texas, Austin, TX (US)). International Journal of Modern 
Physics A; 2: No. 5, 1655-1668(Oct 1987). 

The existence of a topological double-covering for the 
GL@,R) and diffeomorphism groups is proven. These groups do 
not have finite-dimensional faithful representations. Common mis- 
takes in the literature are corrected. A theorem concerning an SL- 
bar(n,R) inner automorphism is proven, allowing for the construc- 
tion of the corresponding infinite-component spinor fields. The 
effect of covariance on the Hilbert space is explained. 


35232 Initial value problems in Aphi‘ field theory in a 
background gravitational field. Cooper, F.; Mottola, E. (The- 
oretical Div., Los Alamos Scientific Lab., Univ. of Califor- 
nia, Los Alamos, NM 87545 (US)). Modern Physics Letters 
A; 2: No. 9, 635-644(Sep 1987). 

The authors derive the time evolution equations appropriate 
to initial value problems in A(phi/sub a/phi/sup a/)? field theory at 
large N interacting with a classical background spatially flat R.W. 
metric. The authors determine from physical considerations the ren- 
ormalization of the mass, the self coupling and the coupling to the 
scalar curvature. A simple method is given to arrive at finite differ- 
ential equations suitable for numerical integration forward in time. 
They find that for the equations to be finite, the ultraviolet proper- 
ties of the initial state are constrained by the requirement that the 
initial state contains a finite average number of particles andor cor- 
related pairs per unit volume. 
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REFER ALSO TO CITATION(S) 32280 


35233 (BNL—41266) States of high energy density. 
Murray, M. (Pittsburgh Univ., PA (USA)). Feb 1988. Con- 
tract AC02-76CH00016. 12p. (CONF-871278—3). NTIS, PC 
A03/MF AO01;1. Order Number DE88011255/JAW. 

From 9. autumn school on the physics of quark-gluon 
plasma; Lisbon, Portugal (9 Dec 1987). 

The transverse energy, E/sub tau/ spectra for O'* and S* 
incident for various elements at 200 GeVnucleon are shown. The 
target and projectile dependencies of the data are discussed. The 
energy density achieved is estimated. For O'* on Tungsten the mul- 
tiplicity spectrum is also presented as well as the pseudorapidity 
spectra as a function of the transverse energy. The multiplicity 
cross section dodN as measured in the backward hemisphere (0.9 
< {eta} < 2.9} is|found to be very similar in shape to the trans- 
verse energy distribution dodE({tau} reflecting the particular geom- 
etry of nucleus nucleus nucleus collisions. The dependence on the 
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atomic mass of the target, A/sub tau/ and projectile A/sub p/ is 
not what one would expect from naive considerations. 


design study of 
reactor (FY 86 FER). Critical issues of 


ee design. Kobayashi, Takeshi; 

Yamada. Masao; Minageah. Tadanori. oo Atomic 

Energy Research 2 .» Tokyo). a 1987. 163p. (In Japa- 

nese). NTIS (US Sales Only), PC A08/MF Al. Order 
Number DE88752626/JAW. 

This report describes the results of the investigation on criti- 
cal issues of FY 86 FER reactor configuration/structure design. 
Accuracy evaluation of shielding calculation and crack growth pre- 
diction of first wall and divertor based on the elastic-plastic frac- 
ture mechanics were performed. Further, optimization of shield 
configuration, graphite first wall armor and flexifility of reactor 
were investigated to support future design work. Feasibilities of in- 
novative ideas were also examined, such as the ripple insert effect 
and the application of shape memory alloys. 


35234 (JAERI-M—87-138) Conceptual 
fusion coi i 


35235 (JAERI-M—87-181) Design study of the consoli- 
dated data bank for the evaluated nuclear data libraries. Ha- 
segawa, Akira. (Japan Atomic Energy Research Inst., 
Tokyo). Nov 1987. 269p. NTIS (US Sales Only), PC A12/ 
MF AO1. Order Number DE88752627/JAW. 

A design study establishing a consolidated data bank cover- 
ing almost all evaluated nuclear data libraries available in the world 
was made. Broad user requirements known as data consolidation, 
data independence and data protection are highly considered in the 
fundamental system design. To realize the system a sophisticated 
data structuring method for the data consolidation, a high level lan- 
guage for query facility and data protection methods for data secu- 
rity were developed. From the work a data bank named EDFSRS: 
Evaluated Data Files Storage and Retrieval System has been devel- 
oped, which is an operational data base system for the evaluated 
nuclear data libraries compiled in the major three formats: ENDF/ 
B, UKNDL and KEDAK. This system consists of more than fif- 
teen independent programs and some 180 Mega-byte data files and 
index files (data-base) of the loaded data. It is designed to be oper- 
ated in the on-line TSS (Time Sharing System) mode, so that users 
can get any information from their desk top terminals available in 
these major three formats. Equipped functions are very wide from 
data loading up to data retrieval, data calculations, data presenta- 
tion in graphs, index book production and preparation of user ac- 
counts. The constructed system is a stand alone system with a char- 
acteristic of self-contained system for a data base system thus it 
gains high portability for the transplantation to other machines. 
This system is a reflection of user needs to consolidate data in 
secure, reliable way and to provide easy end-user access to these 
data. 


35236 (KEK—87-10, pp 29-35) Review of polarized am- 
monium target. Matsuda, Tatsuo. (Nagoya Univ. (Japan). 
Faculty of Science). Sep 1987. (In Japanese). NTIS (US 
Sales Only), A03/MF AOl. Order 
DE88780075/JAW. (CONF-8605331—). 

From Workshop on polarization phenomena; Ibaraki, Japan 
(9 May 1986). 

Recently, ammonia (NHs) and deutron ammonia (NDs), in- 
stead of conventional alcohol substances, have been used more fre- 
quently as a polarized target substance for experiments of polariza- 
tion at high energy regions. This article reviews major features of 
the polarized (deutron) ammonia targets. The dynamic nuclear po- 
larization (DNT) method is widely used in high energy polarization 
experiments. While only a low polarization degree of hydrogen nu- 
cleus of 1.7 percent can be obtained by the Brute force method, 
DNP can produce polarization as high as ~ 90 percent (2.5 T, ~ 
200 mK). In 1979, ammonia was irradiated with radiations to form 
NHz free radicals, resulting in the achievement of a high polariza- 
tion degree of greater than 90 percent (hydrogen). Since then, am- 
monia and deutron ammonia have increasingly been replacing alco- 
hols including butanol. Irradiation of a target substance with radi- 
ations destroys the structure of the substance, leading to a decrease 
in polarization degree. However, ammonia produces unpaired elec- 
trons as a result of irradiation, allowing it to be highly resistant to 
radiation. This report also present some study results, including ob- 
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servations on effects of radiation on the polarization degree of a 
target, effects of annealing, and polarization of **N.-A process for 
producing an ammonia target is also described. (Nogami, K.). 


35237 (LA—11155-MS) XDATAP. Fisher, H.M. (Los 
Alamos National Lab., NM (USA)). Mar 1988. Contract W- 
7405-ENG-36. 79p. NTIS, PC A05/MF A01;1; GPO Dep. 
Order Number DE88007161/JAW. 

XDATAP is a device-independent, versatile, interactive, 
graphics utility whose esential function is the plotting of cross-sec- 
tion data. The code is based on DISSPLA Graphics and may also 
be run using a command file. While the original intent of the code 
was to compare cross sections in A Compact ENDF format with 
ENDF Evaluated Nuclear Data Files, presently the code is useful 
as a data diagnostic tool, that is, for the review, examination, com- 
parison, and plotting of cross-section data. The code is also very 
useful as a general plotting utility for those users interested in ex- 
amining other types of data. XDATAP is capable of representing a 
variety of reaction types of MTs, for example, total, elastic scatter- 
ing, (n,2n), (n,en), (n,f), heating data, nubar data, producing pie dia- 
grams, color plots, etc., manipulating data in several different for- 
mats contained on a variety of Nuclear Data Libraries (MCNP, 
ENDF, ENDL, Random Multigrooup, etc). 


35238 (LA-UR—88-1697) Nuclear-data evaluation based 
on direct and indirect measurements with correlations. 
Muir, D.W. (Los Alamos National Lab., NM (USA)). 1988. 
Contract W-7405-ENG-36. 5p. (CONF- 880546—5). NTIS, 
PC A02/MF AO0l;1; GPO Dep. Order Number 
DE88010916/JAW. 

From International conference on nuclear data for science 
and technology; Mito, Japan (30 May 1988). 

Optimum procedures for the statistical improvement, or up- 
dating, of an existing nuclear-data evaluation are reviewed and re- 
developed from first principles, consistently employing a minimum- 
variance viewpoint. A set of equations is derived which provides 
improved values of the data and their covariances, taking into ac- 
count information from supplementary measurements and allowing 
for general correlations among all measurements. The minimum- 
variance solutions thus obtained, which we call the method of "par- 
titioned least squares,” are found to be equivalent to a method sug- 
gested by Yu. V. Linnik and applied by a number of authors to the 
analysis of fission-reactor integral experiments; however, up to 
now, the partitioned-least-squares formulae have not found wide- 
spread use in the field of basic data evaluation. This approach is 
shown to give the same results as the more commonly applied 
Normal equations, but with reduced matrix inversion requirements. 
Examples are provided to indicate potential areas of application. 10 
refs. 


35239 (ORNL—6420) Physics Division progress report 
for period ending September 30, 1987. Livingston, A.B. (ed.). 
(Oak Ridge National Lab., TN (USA)). Mar 1988. Contract 
AC05-840OR21400. 285p. NTIS, PC A13/MF A01;1. Order 
Number DE88008957/JAW. 

The activities of this Division are concentrated in the areas 
of experimental nuclear physics, experimental atomic physics, and 
theoretical nuclear and atomic physics. A major activity within the 
Division is operation of the Holifield Heavy Ion Research Facility 
as a national user facility. Highlights for this year, which include a 
record number of beam hours provided for research, are summa- 
rized. The experimental nuclear physics program continues to be 
dominated by research utilizing heavy ions. These activities, while 
continuing to center largely on the Holifield Facility, have seen 
growth in the use of facilities that provide intermediate energies 
(GANIL) and ultrarelativistic beams (CERN). The UNISOR pro- 
gram, since its inception, has been intimately associated with the 
Division and, most particularly, with the Holifield Facility. The ex- 
perimental nuclear structure research of this consortium is included. 
In addition to the Holifield Facility, the Division also operates two 
smaller facilities, the EN Tandem and the ECR Ion Source Facili- 
ty, as {open<quotes}User Resources{closequotes}. The tandem 
continues a long history of supporting research in accelerator-based 
atomic physics. During this past year, new beam lines have been 
added to the ECR ion source to create user opportunities for 
atomic physics experiments with this unique device. These two fa- 
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cilities and the experimental programs in atomic physics are dis- 
cussed. The efforts in theoretical physics, covering both nuclear 
and atomic physics, are presented. Also included is the theory 
effort in support of the UNISOR structure program. In addition to 
research with multicharged heavy ions from the ECR source, the 
effort on atomic physics in support of the controlled fusion pro- 
gram includes a plasma diagnostics development program and oper- 
ation of an atomic physics data center. The nuclear physics pro- 
gram also operates a compilation and evaluation effort; this work is 
also described. 


6511 Experimental Techniques 


35240 (CONF-8705195—2) Neutral transverse momen- 
tum spectra in 200 A GeV O + nucleus reactions. Loehner, 
H.; Albrecht, R.; Awes, T.C.; Baktash, C.; Bechmann, P.; 
Berger, F.; Bock, R.; Claesson, G.; Dragon, L.; Ferguson, 
R.L. (Oak Ridge National Lab., TN (USA)). 1987. Contract 
AC05-840R21400. 8p. (CONF-8705195—). NTIS, PC A02/ 
MF AO1;1. Order Number DE88008087/JAW. 

From International symposium on collective phenomena in 
nuclear and subnuclear long range interaction in nuclei; Bad 
Honnef, F.R. Germany (4 May 1987). 

This paper discusses the experimental arrangement and de- 
tection system being used to study the neutral transverse momen- 
tum spectra of 200 GeV oxygen 16 reactions with carbon, copper 
and gold targets. Some preliminary results are given. 12 refs., 3 figs. 


6512 Nuclear Properties And Reactions, A= 1-5, 
Experimental 


35241 (INS—658) Hyperon compound nucleus. Yama- 
zaki, Toshimitsu. (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). Nov 1987. 2lp. NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE88752613/JAW. 

The formation of various hypernuclei from K~ absorption at 
rest is discussed from the viewpoints of compound decay of highly 
excited hypernuclei in contrast to the direct reaction mechanism. 
Recent (stopped K~, 2) experiments at KEK as well as old data of 
emulsion and bubble chamber experiments are discussed. Some 
future direction of hypernuclear spectroscopy is suggested. 


6513 Nuclear Properties And Reactions, A=6-19, 
Experimental 


35242 (DOE/ER/10714—7) Research in nuclear physics: 
Progress report, April 1, 1987 to March 31, 1988. Meteja, 
J.F. (Tennessee Technological Univ., Cookeville (USA). 
Dept. of Physics). 15 Feb 1988. Contract AS05-80ER 10714. 
86p. NTIS, PC A05/MF A01;1; GPO Dep. Order Number 
DE88007721/JAW. 

This paper describes work done in nuclear physics in the fol- 
lowing areas: energy dependence of complete and incomplete 
fusion in the Si + ™C reaction; complete and incomplete fusion 
in *Si + **Si at bombarding energies of 11, 14, and 16 MeVnu- 
cleon; complete and incomplete fusion in “Ca + 1C and Si + 
**Mg; position sensitive detectors in the study of breakup reactions; 
™2Cd from ™°Cd(t,p); and fluctuation and resonance analysis for 
the “B + ™C, 7Li + 160, and B + '3C induced reactions. 


35243 (GSI—87-81-Prepr.) Charged-particle distributions 
in "80 imdnced mactoat resctions at 0D tad 200 A GeV. Al- 
brecht, R.; Bock, R.; Claesson, G.; Gutbrod, H.H.; Kolb, 
B.W.; Lund, hs Schmidt, H.LR.; Siemiarczuk, T.; Avwes, 
TS ’ Baktash, C. (Gesellschaft fuer Schwerionenforschung 
m.b. H., Darmstadt (Germany, F.R.); Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Oak Ridge National Lab., TN ‘(USA); Muenster Univ. (Ger- 
many, F.R.); Lawrence ‘Berkeley Lab., CA (USA); Lund 
Univ. (Sweden); Lund Univ. (Sweden); ‘Oak Ridge National 
Lab., TN (USA); Tennessee Univ., Knoxville (USA)). Dec 
1987. 14p. Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Results from ‘*O induced nuclear interactions with C, Cu, 
Ag and Au targets at 60 and 200 A GeV are presented. Multiplicity 





ERA-13/15 / 4746 


and pseudorapidity-density distributions of charged particles and 
their dependence on the target mass number are reported. The in- 
crease in the particle density with increasing centrality, character- 
ized by the energy flux at zero degrees, is investigated. Compari- 
sons with the Fritiof model reveal systematic differences. 


35244 (INIS-mf—11651) Spin alignment and resonances 
in the system 17C+ '*C - a study with a 47 gamma-spectrom- 
eter. Konnerth, D. (Muenchen Univ. (Germany, F.R.). Fa- 
kultaet fuer Physik). 29 Jan 1986. 140p. (In German). NTIS 
(US Sales Only), PC A0O7/MF AOl. Order Number 
DE88753253/JAW. 

In order to characterize the resonance” behaviour of 
122C+C in the rotational degrees of freedom in the present thesis 
the alignment of the intrinsic spin(s) in the reactions *CC -> 
2C+2C/sup */ (2+, 4.44 MeV) and "C+"C -> ™“C/sup */ 
(2*)+#2C/sup */(2*) was studied for nine incident energies in the 
range 19.29 = E/sub c.m./ = 34.65 MeV in dependence on the 
scattering angle 40° < @/sub c.m./ = 90° From the position-sensi- 
tive detection of the particle-particle coincident 4.44-MeV photons 
by the Darmstadt-Heidelberg crystal-ball spectrometer the scatter- 
ing amplitudes characterized by the spin-orientation quantum 
number m for the single-inelastic scattering could be determined 
nearly completely. Their angular dependence was subjected to a 
partial wave analysis as its result the angular-momentum distribu- 
tion is obtained as function of the incident energy and the m quan- 
tum number. For the double-inelastic 1*C+ !*C scattering from the 
2-photon intensity distribution the probabilities of the correlated 
alignment of both fragment spins were derived. (orig.HSI). 


(INIS-mf—11676) Transfer reactions in the system 

*Be-+ 16Q, Weitzenfelder, I. (Erlangen-Nuernberg Univ., 

see (Germany, F.R.). Naturwissenschaftliche Fakul- 

t 1 - Mathematik und Physik). 17 Nov 1986. 101p. (In 

Sais. NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE88753259/JAW. 

The aim of the present thesis was to construct a Cs sputter 
ion source from already present designs and to test its application 
on the accelerator of the Physical Institute in Erlangen. The source 
is fastly installed at the accelerator since 2 years and has been 
proved by its stable operation and its intense negative ion currents. 
With this source also the following experiments were performed. 
Measured were angular distributions of the elastic scattering in the 
system *Be-+ '6O, as well as transfer reactions to the exit channels 
®Be+?70 and *C+'°C. By means of two-stage EFR-DWBA cal- 
culations the data were analyzed. Thereby the spectroscopic factors 
for the configurations *C(12+) = ®°Be+, %C(52+) = °Be+, *O 
= °Be+Be, *O = %C(12+)+*He, *%O = %C(52+)+ He, and 
16Q = ®Be-+®Be could be determined for the first time. A failure 
of the DWBA calculations for the exit channels 1*C(0+)-+ #C(12- 
), 2CO+)+ C(12+) and *C(0+)+ '°C(52)+) for energies near 
the Coulomb threshold can be probably explained by this that in 
the exit channel 1*C+ °C of the scattering system **O+°Be mo- 
lecular nuclear orbitals are formed. 


35246 (INS—650) Spectroscopy of hypernuclei with 
stopped kaons. Recent result of KEK experiment. Tamura, 
H.; Brueckner, W.; Doebbeling, H. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Sep 1987. 14p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88752608/JAW. 

Pion momentum spectra from K~ absorption at rest on vari- 
ous nuclear targets were measured by means of a magnetic spec- 
trometer with wide momentum range (100 ~ 300 MeVc). The 
ground state of =~ hypernucleus, if well bound with a narrow 
width, is expected to be populated in '*C(stopped K~, 7*) inclu- 
sive (untagged) spectrum, but such a peak was not observed. The 
spectrum is compared with the DWIA calculations by Morimatsu 
and Yazaki, indicating that the depth of the nuclear potential of =~ 
is shallower than 12 MeV, and that its imaginary part is larger than 
5 MeV if the potential depth is about 10 MeV. In the '*C(stopped 
K~, 7”) spectrum, the ground state ((p32)/sub n/~1(s12)/sub A/) 
and the excited states ((p32)/sub n/~*(p)/sub A/) of /sub A/C 
were observed, and their formation probabilities. were roughly in 
agreement with the results of DWIA calculations. In the 7~ spectra 


47 


+8 


- 


- 


scopunpeneeoer F&F wowveswe $s 


— — 20 , et ew 


7 1 —- - -. |. - 





4747 / ERA-13/15 


on 1*C, *Be, and ’Li targets a distinct peak was observed at 132.1 
+- 0.7 MeVc. It is ascribed to 7~ from the mesic decay of /sub A/ 
4H; /sub A/‘H -> ‘He w~. The formation probability of /sub A/ 
*H on C, Be, or Li target is much larger than those of the discrete 
states of /sub A/1*C via the direct (stopped K~, 7~ ) reaction. 


35247 (LA-UR—88-1618) Covariance analysis of n + 
7Li data for ENDF/B-VI. Young, P.G. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. se nee W-7405-ENG-36. 
5p. (CONF- -880 PC A02/MF A01;1; GPO 
Dep. Order Number DE88010915/JAW. 

From International conference on nuclear data for science 
and technology; Mito, Japan (30 May 1988). 

A new covariance analysis of n{plus}7Li experimental data 
has been completed for Version VI of ENDFB. The analysis basi- 
cally updates our 1981 work for ENDFB-V.2 to include new data 
that has become available since that time and to incorporate cross 
correlations between different experiments. The bulk of the new 
measured data consists of some 10 new (or newly revised) tritium- 
production measurements involving about 70 new data points. The 
new analysis results in only small changes in the previous evalua- 
tion of the tritium-production cross section but significantly reduces 
the magnitudes of uncertainties due to the more extensive and accu- 
rate data base that was used. 


35248 (LBL—25019) Di-leptons at the Bevalac. Matis, 
H.S. (Lawrence Berkeley Lab., CA (USA)). Mar 1988. 
Contract AC03-76SF00098. 4p. (CONF-880260—5; CONF- 
880260—). NTIS, PC A02/MF A01i;1. Order Number 
DE88009820/JAW. 

From 5. winter workshop on nuclear dynamics; Sun Valley, 
ID, USA (22 Feb 1988). 

Recent results on the production of di-leptons measured by 
the Di-Lepton-Spectrometer (DLS) collaboration are discussed. Re- 
sults are reported from observations made on p {plus} Be collisions 
with proton beams from 1.0 to 4.9 GeV and on Ca collisions with 
calcium beams of 1.0 to 2.0 GeV/A. The shape of the distributions 
are similar to that at higher energies. The low mass cross section 
appears to be explained by m-7 annihilation, but detailed calcula- 
tions are needed to substantiate that hypothesis. (LEN) 


35249 Measurements of cross sections relevant to yey 
line astronomy. Lesko, K.T.; Norman, E.B.; Larimer, R.; 
Kuhn, S.; Meekhof, D.M.; Crane, S.G.; Bussell, H.G. (Nu- 
clear Science Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Physi- 
cal Review [Section] C: Nuclear Physics; 37: No. 5, 1808- 
1817(May 1988). Contract AC03-76SF00098. 

Gamma-ray production cross sections have been measured 
for the y-ray lines which are most strongly excited in the proton 
bombardments of C, N, O, Mg, Al, Si, and Fe targets of natural 
isotopic composition. High resolution germanium detectors were 
used to collect y-ray spectra at proton bombarding energies of 8.9, 
20, 30, 33, 40, and 50 MeV. 


6514 Nuclear Properties And Reactions, A= 20-38, 
Experimental 


(INIS-mf—11678) Measurement of the depolariza- 
Ger'tx th dhaathe eoclam eaten eo 1H, ?7Al, and ©°Y in 
the low energy range. Schmitt, R. (Erlangen-Nuernberg 
Univ., Erlangen (Germany, F.R.). Naturwissenschaftliche 
Fakultaet 1 - Mathematik und Physik). 6 Feb 1986. 110p. (In 
German). NTIS (US Sales Only), PC A06/MF AOI. Order 
Number DE88753261/JAW. 

With the Erlangen QDQ magnetic spectrometer angular dis- 
tributions of the depolarization in the elastic scattering of protons 
on 7"Al, ®Y at 11 MeV and *H at 12 MeV were measured. The 
evaluation was performed for yttrium and aluminium by adding of 
additional terms in the optical model which regard the spin-spin 
interaction. The optical-model parameter without spin-spin poten- 
tials were stated by measurements of the cross section and the ana- 
lyzing power in the 4m scattering chamber in Erlangen at several 
energies. The calculation of the depolarization which emerges be- 
cause of the spin-spin interaction was performed by means of 
DWBA. The depolarization of the proton-proton scattering was 
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evaluated by scattering-phase analysis. The fits were thereby per- 
formed on analyzing-power data. The electrical P-wave scattering 
phases resulted to 5:10 = 4.442+-0.121, 5:1. = -2.515+-0.026, and 
S12 = 0.937+-0.038 (all in degrees). (orig.HSI). 


35251 (INS—641) Mesonic atom production in high- 
energy nuclear collisions. Wakai, M.; Bando, H.; Sano, M. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Aug 1987. 17p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88752603/JAW. 

The production probability of m-mesonic atom in high- 
energy nuclear collisions is estimated by a coalescence model. The 
production cross section is calculated for p + Ne and Ne + Ne 
systems at 2.1 GeVA and 5.0 GeVA beam energy. It is shown that 
nuclear fragments with larger charge numbers have the advantage 
in the formation of 7-mesonic atoms. The cross section is propor- 
tional to Z* and of the order of magnitude of 1 ~ 10 pb in all the 
above cases. The production cross sections of K-mesonic atoms are 
also estimated. 


6515 Nuclear Properties And Reactions, A=39-58, 
Experimental 


35252 (DOE/ER/40293—2) Nuclear structure studies via 
neutron interactions: Progress report, 1 July 1987-30 June 
1988. Carlton, R:F. (Middle Tennessee State Univ., Mur- 
freesboro (USA)). Mar 1988. Contract FG05-86ER40293. 
3lp. NTIS, PC A03/MF AO0l;1. Order Number 
DE8801 1173/JAW. 

Research performed for the reporting period consisted of: (1) 
publication of the nuclear structure of “*Ca above 5 MeV excita- 
tion; (2) the preparation of two lengthy papers interpreting results 
from the analysis of Kr + n. The high resolution and detailed 
analysis of the total cross section data combined to permit a defini- 
tive treatment of the average resonance parameters and their con- 
nection with the optical model. This work has been submitted for 
publication; (3) results have been summarized and submitted for 
publication following the R-matrix analysis and optical model inter- 
pretation of data on the tin isotopes (122 and 124); (4) neutron scat- 
tering measurements on *‘Fe have been performed to obtain angu- 
lar distributions for the purpose of spin and parity determination. 
This will permit the conclusion of the R-matrix analysis of the total 
cross section data and their interpretation in terms of the optical 
model. A paper is in preparation which will summarize the s-wave 
analysis and shell model predictions of s- and p-wave strength in 
this nuclide. 15 refs., 12 figs., 3 tabs. 


35253 (LA—11213-T) Pion scattering to 8 stretched 
states in “Ni. Clausen, B.L. (Los Alamos National Lab., 
NM (USA)). Mar 1988. Contract W-7405-ENG-36. 194p. 
NTIS, PC A10/MF A0O1;1; GPO Dep. Order Number 
DE88006450/JAW. 

Using the Energetic Pion Channel and Spectrometer at the 
Los Alamos Meson Physics Facility, differential cross sections for 
pion scattering were measured for ten previously known J/sup 7/ 
= 8/sup {minus/} stretched states in © Ni. A possible new pure 
isoscalar stretched state was also found. The data were taken near 
the {DELTA}/sub 3,3/-resonance using 162 MeV incident pions 
and scattering angles of 65{degree}, 80{degree}, and 90{degree} 
for m* and 65{degree} and 80{degree} for 7/sup {minus/}. The 
analysis of the © Ni data found that the use of Woods-Saxon wave 
functions in the theoretical calculations gave much better agree- 
ment with data than the use of the usual harmonic oscillator wave 
functions. The WS theory gave better predictions of: the angle at 
which the 7/sup {minus/} and 7* angular distributions are maxi- 
mum, the ratios of 7/sup {minus/} to 7* cross sections for pure 
isovector states (which were much larger than unity), and the abso- 
lute size of the cross sections for all states (so that the normaliza- 
tion factor necessary to arrive at agreement of theory with data 
was closer to unity). The theoretical calculations used the distorted 
wave impulse approximation, including new methods for unbound 
states. The sensitivities of the calculations to input parameters were 
investigated. This analysis using WS wave functions was extended 
to five other nuclei (#7C, #*C, 1*O, 7*Si, and °*Fe) on which both 
pion scattering and electron scattering have been done. A signifi- 
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cant improvement in arriving at a normalization factor close to 
unity was found when WS wave functions were consistently used 
for analyzing both pion and electron inelastic scattering data. 101 
refs., 26 figs., 13 tabs. 


35254 (LA-UR—88-1272) Nuclear spin response studies 
in inelastic polarized proton scattering. Jones, K.W. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 15p. (CONF-880386—3). NTIS,. PC A03/MF 
A01;1. Order Number DE88009126/JAW. 

From International conference on spin-observables in nucle- 
ar physics; Telluride, CO, USA (14 Mar 1988). 

Spin-flip probabilities S/sub nn/ have been measured for in- 
elastic proton scattering at incident proton energies around 300 
MeV from a number of nuclei. At low excitation energies S/sub 
nn/ is below the free value. For excitation energies above about 30 
MeV for momentum transfers between about 0.35 fm/sup {minus/ 
1} and 0.65 fm/sup { minus/1} S/sub nn/ exceeds free values sig- 
nificantly. These results suggest that the relative AS = 1(AS = 0 
+ AS = 1) nuclear spin response approaches about 90% in the 
region of the enhancement. Comparison of the data with slab re- 
sponse calculations are presented. Decomposition of the measured 
cross sections into o(AS = 0) and o({AS = 1) permit extraction of 
nonspin-flip and spin-flip dipole and quadrupole strengths. 29 refs., 
11 figs. 
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35255 (CONF-880239—3) Some fundamental aspects of 
the optical potential for the interaction of fast neutrons with 
cobalt. Smith, A.B.; Lawson, R.D. (Argonne National Lab., 
IL (USA)). 1988. Contract W-31109-ENG-38. 21p. NTIS, 
PC A03;3. Order Number DE88010028/JAW. 

From International Atomic Energy Agency coordinated re- 
search ene Vienna, Austria (14 Feb 1988). 

ifferential elastic- and inelastic-scattering cross sections, 

measured from ~1.5 to 10.0 MeV, are interpreted in terms of 
spherical-optical-statistical (OM) and coupled-channels models. A 
successful description of the differential elastic scattering below 10 
MeV and the total cross section to 20.0 MeV is achieved using the 
spherical OM with energy-dependent strengths and geometries. 
These energy dependencies are large below ~7.0 MeV, but 
become smaller and _ similar to those reported for 
{openquotes}global{close quotes} potentials at higher energies. 
This change in the energy dependence of the parameters probably 
marks the onset of the Fermi surface anomaly ~19 MeV above the 
Fermi energy. Inelastic scattering to the levels below 1.8 MeV dis- 
plays a forward-peaked behavior. This nonstatistical component is 
interpreted using the weak-coupling model in which the f;2 proton 
hole is coupled to the 2/sup {plus/} state in Ni. This model pro- 
vides an explanation of the unusual energy dependence and rela- 
tively small radius found for the imaginary OM potential. The cou- 
pling also contributes to the large value of this potential. The real 
spherical OM potential derived from the neutron-scattering results 
is extrapolated to bound energies by using the dispersion relation- 
ship and the method of moments. The resulting real-potential 
strength and radius peak at ~-10.0 MeV, whereas the real diffuse- 
ness is at a minimum at this energy. The extrapolated potential is 
~8% larger than that implied by reported particle-state energies, 
and ~ 13% smaller than indicated by hole-state energies. 42 refs., 8 
figs. 


35256 (INFN/BE—85-5) Study of the *°Y (n,n'y)**Y re- 
action. Nardelli, G.; Tornielli, G. (Istituto Nazionale di 
Fisica Nucleare, Rome (Italy)). 1985. 26p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88701912/ 


Energy levels of *°Y were populated by the ®Y(n,n'y) reac- 
tion at neutron energies between 2.2 and 4.8 MeV. A time gated 
(HP)Ge spectrometer was used to detect the deexcitation ‘y-rays. 
Forty-three levels through 4537 KeV excitation energy were identi- 
fied in this way, two of which were previously unreported. Spins 
and parities were determined within the framework of the statistical 
theory from the angular distributions and excitation functions of the 
observed ‘y-rays. A complete level and decay scheme for ®°Y up to 
an excitation of 4.32 MeV is presented. 39 refs. 
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35257 (GSI—87-21) Pairing effects in the two-nucleon 
transfer of heavy nuclei. Kuenkel, R. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Freie Univ. Berlin (Germany, F.R.)). Dec 1987. 74p. 
German). NTIS (US Sales Only), PC A04/MF AO1. Or 
Number DE88753237/JAW. 

The present thesis describes the measurements of quasielastic 
neutron and proton transfer reactions below the Coulomb barrier 
which were especially performed in order to study the influence of 
the pairing interaction on the two-nucleon transfer. Experimental 
results for the neutron transfer in the system }°Sn + 1?Sn at the 
energies 4.25 MeVu, 4.55 MeVu, and 4.8 MeVu and the proton 
transfer in the system ‘*Sm + ®Sr at the energies 4.65 MeVu and 
4.72 MeVu are presented. All data represent because of the limited 
energy resolution of 5-15 MeV the sum of transitions between low- 
lying states. The obtained transfer probabilities and transfer cross 
sections were compared with DWBA calculations and the observed 
enhancement of the two-neutron respectively two-proton transfer 
because of pairing effects discussed by means of a semiclassical 
model. (orig.HSI). 


35258 (GSI—87-74-Prepr.) Collective motion in nucleus- 
nucleus collisions at 800 MeV/nucleon. Danielewicz, P,; 
Odyniec, G.; Harris, J.W.; Pugh, H.G.; Schroeder, L.S; 
Bangert, D.; Rauch, W.; Stock, R.; Renfordt, R.E.; Schall, 
D. (Gesellschaft fuer Schwerionenforschung m.b.H., Darm- 
stadt (Germany, F.R.); Warsaw Univ. (Poland). Inst. Fizyki 
Teoretycznej; Lawrence Berkeley Lab., CA (USA); Mar- 
burg Univ. (Germany, F.R.). Fachbereich 13 Physik; Frank- 
furt Univ. (Germany, F.R.). Fachbereich 13 Physik; Heidel- 
berg Univ. (Germany, F.R.). Inst. fuer Hochenergiephysik). 
Nov 1987. 50p. Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). 

Semi-central Ar+KCl, La+La, and Ar+Pb collisions at 
800 MeV/nucleon were studied using the Bevalac Streamer Cham- 
ber facility. The results are analysed in the framework of the trans- 
verse momentum analysis and in terms of the average sphericity 
matrix. A critical examination of the analysis procedures, both ex- 
perimental and theoretical, is given. New procedures are described 
to account for overall momentum conservation in the reaction, and 


to correct for azimuthal variations in the detection efficiency. Av- | 


erage transverse momenta per nucleon in the reaction plane are 
presented for deuterons emitted in the forward hemisphere, that 
provide the most reliable information. A VUU calculation with a 
stiff equation of state gives a good fit to the momenta in the 
Ar+Pb reaction. Flow effects parametrized further using the sphe- 
ricity tensor, are found stronger than in the cascade model and con- 
sistently weaker than predicted by hydrodynamics. Parameters 
from the sphericity tensor exhibit a larger variation as a function of 
multiplicity than do the average momenta per nucleon. 


35259 Delayed proton emission of N = 81 odd-odd pre- 
cursors: }“*Ho, *°Tm , and ‘Lu, Nitschke, J.M.; Wilmarth, 
P.A.; Gilat, J.; Toth, K.S.; Avignone, F.T. III. (Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Physical 
1988), Section] C: Nuclear Physics; 37: No. 6, 2694-2703(Jun 
1988). 

Beta-delayed proton decay was observed in ‘*Ho, Tm, 
and '?Lu for the first time. Contrary to neighboring even-Z N = 
81 isotones, the proton spectra appear structureless and statistical in 
nature. Proton branching ratios for the high-spin isomers in these 


hee NUL ace 


isotopes, based on the intensity of y-ray transitions in the intermedi- | 
ate nuclei, are (8V2*") x 10-4, (1.2/sub -0.4//sup +0.2/) x 107% § 
and (1.5 +- 0.7) x 10-4, respectively. The onset of proton emission | 


in all three cases occurs at a proton to y width ratio of about 107% 
Protons were found to be in coincidence with x rays, y rays, and 
positrons. Coincident K x rays served to identify the Z of the pre- 


Pes 


cursor, while the y rays gave quantitative information about proton | 
decay to excited states in the daughter nuclei. By comparing the | 


final state branching ratios with statistical model calculations, it was 
concluded that **Ho and “°Tm both have isomers with probable 
spin values of 1* and 6~. Statistical model calculations with “stand- 
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ard” prescriptions for level densities and y widths, and with a re- 
duced level density parameter are compared to experiment. To re- 
produce the shape of the proton spectrum it was necessary to 
assume Gaussian-shaped Gamow-Teller 8 strength functions cen- 
tered near 8 MeV excitation energy. In the course of these experi- 
ments B-delayed proton emission in '“*Er was also identified. 


35260 Limit on majoron emission in BB decay of }°Mo. 
Alston-Garnjost, M.; Dougherty, B.; Kenney, R.; Krivicich, 
J; Tripp, R.; Nichoison, H.; Sutton, S.; Dieterle, B.; Kang, 
J.; Leavitt, C. (Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Physical Review 
Letters; 60: No. 19, 1928-1931(9 May 1988). 

We report the results of an experimental search for double-B 
decay of ?Mo. No evidence is found for the decay mode with ma- 
joron emission, yielding a half-life limit of 3.3 x 10° yr with 90% 
confidence. We also obtain a lower limit for the two-neutrino mode 
of 3.8 x 107° yr. 


Coulomb excitation of /sup 144,146,148,150/Nd. 
Ahmad, A.; Bomar, G.; Crowell, H.; Hamilton, J.H.; Kawa- 
kami, H.; Maguire, CF; Legs W.G.; Piercey, RB; Ra- 
mayya, AV.; Soundranayagam, R. (Department of Physics 
and Astronomy, Vanderbilt University, Nashville, Tennes- 
see 37235). Physical Review [Section] C: Nuclear Physics; 37: 
No. 5, 1836-1839(May 1988). 

Coulomb excitation of /sup 144,146,148,160/e.5°Nd by 10.5 
and 11 MeV alpha particles was studied by magnetic analysis of 
particles scattered into 150° Values of B(E2.0" 2") for the 2* 
states at 696, 454, 302, and 130 keV are 0.58(1), 0.78(1), 1.390(20), 
and 2.816(35) e7b?, respectively. For /sup 148,150/Nd, values of 
B(E3;0*—>3-) for 3~ states at 999 and 932 keV are 0.40(8) and 
0.18(3) e?b%, respectively. For /sup 148,150/Nd the hexadecapole 
transition matrix elements were deduced to be 0.36V12*"® and 
0.25(12) e b?, respectively. Our measurements are compared to 
others and to interacting boson model predictions. 
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35262 (BNL—41263) What can HELIOS tell us on phase 
transition of nuclear matter?. En’yo, H. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1987. Contract AC02- 
76CHO00016. 15p. (CONF-871278—2; CONF-871278—). 
ye PC A03/MF AO01;1. Order Number DE88010665/ 


From 9. autumn school on the physics of quark-gluon 
plasma; Lisbon, Portugal (9 Dec 1987). 

Transverse energy (E/sub distributions and P/sub t/ 
spectra of negative particles and photons measured by the HELIOS 
experiment in 200 GeVN and 60 GeVN oxygen-nucleus reactions 
are presented. The E/sub t/ distributions are compared to a geo- 
metrical parametrization and a Monte<—Carlo calculation, particle 
spectra to the proton-nucleus reaction case. The comparisons show 
that yet the results can be understood without assuming quark- 
gluon plasma formation. A discussion is made based on these com- 
parisons together with an estimate of the energy density of the re- 
action, attempting to know how close we are to the detection of a 
phase transition of nuclear matter. 21 refs., 15 figs. 


35263 (BNL—41265) Spectra of negative particles and 
photons in collisions of p{minus}W and *O{minus}W at 200 
GeVu. Bartels, H.W. (Heidelberg Univ. (Germany, F.R.)). 
1987. Contract AC02-76CH00016. 12p. (CONF- 8708166— 
oo PC A03/MF AO1;1. Order umber DE88011254/ 


From 6. international conference on ultra-relativistic nucleus- 
nucleus collisions, Nordkirchen, F.R. —— (24 Aug ee 
ho} perpendicular} spectra of negative particles were 

sina for p{minus}W and *O{minus}W collisions at 200 GeVu 
in the rapidity range 0.9< y <1.9. Within the systematic errors of 
20% the spectra are indentical in the ange 0.05 
<{rho}{perpendicular}<2.0 GeVc. The p{minus}W and *O 
{minus}W spectra exhibit an exponential shape for 
{rho}{ perpendicular} >250 MeVc. This is consistent with previous 
p{minus}A data, but there is a significant excess above this expo- 
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nential at lower {rho}{perpendicular}. Photon spectra were meas- 
ured using a conversion method. Their {rho}{perpendicular} distri- 
bution agrees in shape with the sum of known hadronic y-sources. 


35264 (CONF-880496—2) High resolution correlation 
studies of continuum gamma rays of !”Hf. Lee, I-Y.; Bak- 
tash, C.; Beene, J.R.; Halbert, M.L.; Hensley, D.C.; John- 
son, N.R.; McGowan, F.K.; Riley, M.A.; Sarantites, D.G. 
(Oak Ridge National Lab., TN (USA); Washington Univ., 
St. Louis, MO (USA)). 1988. Contract AC05-840R21400. 
4p. (CONF-880496—). NTIS, PC A02/MF A0OI;1. Order 
Number DE88009061/JAW. 

From Conference on high-spin nuclear structure and novel 
nuclear ; Argonne, IL, USA (13 Apr 1988). 

We have performed a high resolution gamma-gamma energy 
correlation study using 18 anti-Compton shielded GE detectors in 
the Spin Spectrometer along with 52 Nal elements. The fusion re- 
action ™°Te {plus} “‘Ca was produced with a 200-MeV “Ca beam 
from the HHIRF tandem accelerator. A total of 5 {times} 10° two- 
and higher-fold Ge coincidence events, along with the associated 
information from the 52 Nal detectors of the Spin Spectrometer 
were recorded. The data were first corrected for the variation in 
gains of the detectors and then the total pulse height of the gamma 
ray (H) and the coincidence fold (k) for each event were calculat- 
ed. From these data, we can extract the spin and excitation energy 
dependence of the correlation properties of the continuum gamma 
rays. 3 figs., 1 tab. 


35265 (INIS-mf—11674) Anisotropy of the gamma radi- 
ation and symmetry axes of the angular momentum transfer 
in ®Ne-+ Er collisions at 270 MeV. Ritzka, R. (Muenchen 
Univ. (Germany, F.R.). Fakultaet fuer Physik). 21 Jul 1986. 
124p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. Order Number DE88753257/JAW. 

In order to determine the spatial distribution of the spin vec- 
tors in 7°Ne+ Er reactions at 270 MeV the anisotropy of the 
gamma radiation emitted by the excited fragments was measured. 
In coincidence with ejectiles emerging at 25° 35°, and 55° the 
gamma intensity in the scattering plane and in perpendicular direc- 
tion was taken up by Nal detectors. Beside a survey on the 
amounts of the spins and their alignment perpendicular to the scat- 
tering plane from the experiment as new parameters the symmetry 
axes and the anisotropies of the spin distribution in the scattering 
plane could be obtained. The spin amounts derived from the 
gamma multiplicity for the different exit channels show that the 
concept of the rigid rotation for the mean angular momentum trans- 
fer keeps also at the high incident energy its validity if the competi- 
tion between friction and breakup is regarded. (orig.HSI). 


35266 (INIS-mf—11681) Study of the giant dipole reso- 
nance in the mass range 181 = A = 238 by scattering of 
monochromatic Nolte, R. (Goettingen Univ. (Ger- 
many, F.R.). Fachbereich Physik). 24 Apr 1987. 83p. (In 
German). NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE88753264/JAW. 

In the present thesis on measurements of the quasi-elastic 
and elastic differential cross section for photon scattering is report- 
ed which were performed in the region of giant dipole resonances 
on nuclei in the mass range 181 = A = 238. (orig./HSD. 
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35267 (BNL—40952) Preliminary results from Brookha- 
ven Experiment 802 with 14.5 GeVu 7*Si. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1987. Contract AC02- 
76CHO00016. 14p. (CONF-871278—1). NTIS, PC A03/MF 
A01;1. Order Number DE88007968/JAW. 

From 9. autumn school on the physics of quark-gluon 
plasma; Lisbon, oe (9 Dec 1987). 

Preliminary data on beam calorimetry, charged particle mul- 
tiplicities, pseudo-rapidity distributions and hadron spectroscopy 
from 7*Si + Al and Au at 14.5 GeV per nucleon are presented. 
Comments on nuclear stopping, multiplicity systematics, and Ka 
ratios are offered. 5 refs., 6 figs., i tab. 
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35268 (CONF-8806117—2) Direct neutron decay from 
the giant monopole resonance in 7°*Pb. Bracco, A.; Beene, 
J.R.; Van Giai, N.; Bortignon, P.F.; Zardi, F.; Broglia, R.A. 
(Milan Univ. (Italy). Dipartimento di Fisica; Oak Ridge Na- 
tional Lab., TN (USA); Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire; Politecnico di Milano (Italy). 
Ist. di Ingegneria Nucleare; Istituto Nazionale di Fisica Nu- 
cleare, Padua (Italy)). 1988. Contract AC05-840R21400. Sp. 

S, PC A02/MF A01;1. Order Number DE88010438/ 
JAW. 

From 3. international conference on nucleus nucleus colli- 
sions; Saint-Malo, France (6 Jun 1988). 

Experimental values of partial direct escape widths for the 
giant monopole resonance (GMR) in *°*Pb are presented and com- 
pared with predictions from various RPA models. It is found that 
different model Hamiltonians that reproduce equally well the 
energy and strength of the GMR in **Pb lead to direct escape 
width which may differ by a large factor. 1 tab. (RWR) 


35269 (GSI—88-07-Prepr.) Negative particle production 
in nuclear collisions at 60 and 200 GeV/nucleon. Bamberger, 
A.; Runge, K.; Bangert, D.; Geissler, K.; Krischer, W.; 
Bartke, J.; Kowalski, M.; Bialkowska, H.; Chase, S.1; 
Harris, J.W. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); ene Univ. (Ger- 
many, F.R.). Fakultaet fuer Physik; Euro; eS ganization 
for Nuclear Research, Geneva (Switzerland); Institute of 
Nuclear Physics, Krakow (Poland); Institute of Nuclear Re- 
search, Warsaw (Poland); Lawrence Berkeley Lab., CA 
(USA)). Jan 1988. 26p. (CONF-8708166—). Also published 
in Z. Phys., C (Apr 1988) v. 38(1/2) p. 89-96. 

From 6. international conference on ultra-relativistic nucleus- 
nucleus collisions; Nordkirchen, F.R. Germany (24 Aug 1987). 

The results on spectra of negative particles produced in 
16Q+ Au and p+dAu collisions at 200 GeVnucleon and *O+ Au at 
60 GeVnucleon are presented. The correlations of average rapidity 
and average transverse momentum with event multiplicity are stud- 
ied. Spectral shapes are similar for central *O+Au and p+Au col- 
lisions. The transverse momentum and rapidity distributions for 
central ‘*O+Au and p+Au collisions differ strongly from corre- 
sponding distributions for p+p interactions. The Fritiof model fails 
to describe the shapes of the transverse momentum distributions. 
The simple thermodynamical model of a single firefall does not fit 
the midrapidity transverse momentum distributions, and the rapidity 
distributions. 


35270 (GSI—88-08-Prepr.) Study of the energy flow in 
16Q-nucleus collisions at 60 and 200 GeVnucleon. Bamber- 
ger, A.; Runge, K.; wor ae D Geissler, K.; Bartke, J.; 
Kowalski, M.; Bialkowska, H ; Chase, S.L; Harris, J.W.; 
Odyniec, G. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Aterres Pe Univ. (Ger- 
many, F. R.). Fakultaet fuer Physik; ganization 


for Nuclear Research, Geneva ephtonl ; oo of 
Nuclear Physics, Krakow (Poland); Institute 2; Nuclear Re- 
search, Warsaw (Poland); Lawrence Berkeley Lab., CA 
(USA)). Jan 1988. 33p. Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.). 

We report a systematic study of midrapidity E/sub T/ pro- 
duction and forward energy flow in the interaction of *O projec- 
tiles on Al, Cu, Ag und Au at 60 and 200 GeVnucleon. First results 
on E/sub T/ production with **S projectiles are presented. 


35271 (GSI—88-09-Prepr.) Charged particle multiplicities 
and interaction cross sections in high energy nuclear colli- 
sions. Bamberger, A.; Runge, K.; Bangert, D.; Geissler, K.; 
Bartke, J.; Gladysz, E.; Kowalski, M.; Bialkowska, H.; 

Chase, S. I; Harris, J. w. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); ee 
Univ. (Germany, F.R.). Fakultaet fuer Physik; European 
Organization for Nuclear Research, Geneva (Switzerland); 
Institute of Nuclear Physics, Krakow (Poland); Institute of 
Nuclear Research, Warsaw (Poland); Clinchfield Coal Co., 

Dante, VA (USA)). Jan 1988. 20p. Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). 
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Interaction cross sections at 60 and 200 GeVnucleon are de- 
termined in a Streamer Chamber for '*O on several nuclear targets. 
Charged particle multiplicity distributions for inelastic and central 
collisions are studied and compared with theoretical predictions. 
The interaction cross sections exhibit a geometrical dependence on 
nuclear radii. The multiplicity data are governed by the collision 
geometry. They are consistent with a picture of superposition of in- 
dependent nucleon-nucleus interactions. 


35272 (GSI—88-10-Prepr.) Target fragmentation in 
proton-nucleus and ‘*Q-nucleus reactions at 60 and 200 GeV- 
nucleon. Schmidt, H.R.; Albrecht, R.; Claesson, G.; Bock, 
R.; Gutbrod, H.H.; Kolb, B.W.; Lund, L; Siemiarczuk, Ts 
Awes, T.C.; Baktash, C. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.); Oak Ridge National Lab., TN (USA); Muenster 
Univ. (Germany, F.R.); Lawrence Berkeley Lab., CA 
(USA); Lund Univ. (Sweden)). Jan 1988. 23p. (CONF- 
8708166—). Also published in Z. Phys., C (Apr 1988) v. 
38(1/2) p. 109-115. 

From 6. international conference on ultra-relativistic nucleus- 
nucleus collisions; Nordkirchen, F.R. Germany (24 Aug 1987). 

Target remnants with Z < 3 from proton-nucleus and ‘*O- 
nucleus reactions at 60 and 200 GeVnucleon were measured in the 
angular range from 30° to 160° (-1.7 < eta < 1.3) employing the 
Plastic Ball detector. The excitation energy of the target spectator 
matter in central oxygen-induced collisions is found to be high 
enough to allow for complete desintergration of the target nucleus 
into fragments with Z < 3. The average longitudinal momentum 
transfer per proton to the target in central collisions is considerably 
higher in the case of '*O-induced reactions (= 300 MeVc) than in 
proton-induced reactions (= 130 MeVc). The baryon rapidity dis- 
tributions are roughly in agreement with one-fluid hydrodynamical 
calculations at 60 GeVnucleon *O-+ Au but are in disagreement at 
200 GeVnucleon, indicating the higher degree of transparency at 
the higher bombarding energy. Both, the transverse momenta of 
target spectators and the entropy produced in the target fragmenta- 
tion region are compared to those attained in head-on collisions of 
two heavy nuclei at Bevalac energies. They are found to be compa- 
rable or do even exceed the values for the participant matter at 
beam energies of about 1-2 GeVnucleon. 


35273 (INIS-mf—11680) Measurements of the elastic 
scattering of photons on lead in the energy range between 20 
MeV and 140 MeV at small scattering angles. Baumann, A. 
(Goettingen Univ. (Germany, F.R.). Fachbereich Physik). 6 
Feb 1987. 95p. (In German). NTIS (US Sales Only), PC 
A05/MF A01. Order Number DE88753263/JAW. 

At photon energies between 25 MeV and 110 MeV differen- 
tial cross sections for the elastic photon scattering at scattering 
angles of 15, 20, and 30 degrees were measured for lead. 


35274 (INIS-mf—11683) Transverse energy flow in 
hadron-lead collisions at 200 GeV/c incoming momentum. 
Franz, A. (Siegen Univ. (Gesamthochschule) (Germany, 
F.R.). Fachbereich 7 - Physik). 1986. 104p. NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE88753266/ 
JAW. 

We measured the transverse energy distribution with an U- 
Cu-Scintillator calorimeter for hadron-lead collisions at 200 GeVc 
incoming momentum in the pseudo-rapidity range 0.6 < eta < 2.4. 
The observed cross-section as a function of E/sub T/ extends up to 
E/sub T/ = 40 GeV. Intergrating the cross-section over E/sub T/ 
showed that our trigger conditions were sensitive to = 50% of the 
total inelastic cross-section for proton-lead collisions. The mean of 
the transverse energy distribution shifts to lower eta values (corre- 
sponds to higher @) with increasing the total E/sub T/. The aver- 
age eta <eta>, drops from <eta> = 1.77 at E/sub T/ = 6 GeV 
to <eta> = 1.57 at E/sub T/ = 38 GeV. The average eta, used 
as a measure for the fluctuations of the transverse energy distribu- 
tion on a event-by-event base, showed less fluctuations about the 
mean value for high E/sub T/ events compared with to the low E/ 
sub T/ region. (orig.HSI). 
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35275 (LBL—24895) Capture reactions of “°Ca and **Ca 
with targets of '*7Au and **Pb. Stokstad, R.; Chan, Y.; 
Chavez, E.; Di Gregorio, D.; di Tada, M.; Gazes, S.; Fer- 
nandez-Niello, J.; Pacheco, A.; Plagnol, E.; Testoni, J. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1988. Contract 
AC03-76SF00098. 15p. (CONF-880147—2; CONF-880147— 
). NTIS, PC A03 A01;1. Order Number DE88009819/ 


JAW. 

From 11. symposium on nuclear physics; Oaxtepec, Mexico 
(4 Jan 1988). 

The reactions of “Ca and “*Ca with targets of Au and 
208Pb have been measured in the region from below the interaction 
barrier to about twice the barrier energy. The fission-like fragments 
were detected in a pair of position-sensitive, multi-wire proportion- 
al counters and were identified from measurements of position and 
time using two-body kinematics. In the region above the barrier the 
cross sections for capture are less than those given by the touching 
condition, indicating that an {open<quotes}extra 
push{close«—quotes} is required to induce capture. The observa- 
tions for *°Ca and **Ca show different fissilities for the onset of the 
extra push and indicate that charge equilibration may be an impor- 
tant factor governing capture reactions. Below the barrier the cross 
sections show an enhancement relative to the prediction for a one 
dimensional barrier. The enhancements are larger for “°Ca than for 
“8Ca (for both targets) and this is in qualitative agreement with pre- 
dictions based on the coupling of the relative motion to low-lying 
collective states. Both above and below the barrier, we find that 
the change in the light partner, from ‘*Ca to “Ca, has a larger 
effect on the cross sections than the change from 7*Pb to 1®7Au, 
after correction for the change in the Coulomb barrier. 16 refs., 7 
figs. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Experimental 


35276 (CONF-880546—12) High energy resolution meas- 
urement of the *°*U neutron capture yield in the energy 
region between 1 and 100 keV. Machlin, R.L.; Perez, R.B.; 
de Saussure, G.; Ingle, R.W. (Tennessee Univ., Knoxville 
(USA). Dept. of Nuclear Engineering; Oak Ridge National 
Lab., TN (USA)). 1988. Contract AC05-840R21400. 9p. 
(CONF-880546—). NTIS, PC A02/MF AOl;1. Order 
Number DE88010449/JAW. 

From International conference on nuclear data for science 
and technology; Mito, Japan (30 May 1988). 

A measurement of the **U neutron capture yield was per- 
formed at the 150 meter flight-path of the ORELA facility on two 
238 samples (0.01224 and 0.0031 atomsbarn). The capture yeild 
data were normalized by Moxon’s small resonance method. The 
energy resolution achieved in this measurement frequently resulted 
in doublet and triplet splittings of what appeared to be single reso- 
nance in previous measurements. This resolution should allow ex- 
tension of the resolved resonance energy region in **U from the 
present 4-keV limit up to 15 or 20 keV incident neutron energy. 
Some 200 small resonances of the (7°*U {plus} n) compound nucle- 
us have been observed which had not been detected in transmission 
measurement, in the energy range from 250 eV to 10 keV. 


35277 (GSI—88-01-Prepr.) Fission in 7*U + 7**U colli- 
sions below the Coulomb barrier. Wirth, G.; Bruechle, W.; 
Wo as Suemmmerer, K.; Funke, F.; Kratz, J.V.; Traut- 
mann, N.; Oberacker, V.E. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); Mainz Univ. 
(Germany, F. mee Inst. fuer Kernchemie; Vanderbilt Univ., 
Nashville, TN (USA). Dept. of Physics and Astronomy). 
Jan 1988. 17p. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88753241/JAW. 

Integral fission cross sections in the system **U + *8U 
were measured at beam energies below the interaction barrier V/ 
sub c/. Scattering angle dependent probabilities and integral cross 
sections for Coulomb fission were calculated. It is concluded that 
earlier observed discrepancies between measured and calculated an- 
gular distributions for the one-neutron transfer product #°U cannot 
be explained by sequential fission. Multi-nucleon transfer induced 
fission is observed down to energies (0.90+-0.02) x V/sub c/. 
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35278 (KDA—87/10) Early and late stages of low 
energy nuclear fission - it mass-, energy-, and shape 
fluctuations, Budtz-Joergensen, C.; Knitter, H.H.; Hambsch, 
F.J.; Mutterer, M.; Theobald, J. P. (Technische Hochschule 
Darmstadt (Germany, F.R.). Inst. fuer Kernphysik; Com- 
mission of the European Communities, Geel (Belgium). 
Central Bureau for Nuclear Measurements). Apr 1987. 9p. 
(CONF-8705195—). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE88753248/JAW. 

From International symposium on collective phenomena in 
nuclear and subnuclear long range interaction in nuclei; Bad 
Honnef, F.R. Germany (4 May 1987). 

In a neutron time-of-flight experiment fragment mass- and 
energy-distributions have been measured, which show considerable 
fluctuations from resonance to resonance. These results will be dis- 
cussed in the framework of a fission model developed at the Uni- 
versity of Marburg. This model, which unifies older saddle and 
scission point models predicts also strong fragment shape fluctua- 
tions for near mass symmetric fission. Consequences of these shape 
variations are most probably observed in alpha particle associated 
fission. 


35279 ((KDA—87/13) Ternary fission of **Cf. Schall, 
P.; Heeg, P.; Mutterer, M.; Theobald, J.P. (Technische 
Hochschule Darmstadt (Germany, F.R.). Inst. fuer Kern- 
physik). Apr 1987. 9p. (CONF-8705195—). NTIS (US Sales 
Only), PC A02/MF AOl. Order Number DE88753249/ 
AW. 


From International symposium on collective phenomena in 
nuclear and subnuclear long range interaction in nuclei; Bad 
Honnef, F.R. Germany (4 May 1987). 

Tripartition in the spontaneous fission of **Cf was studied 
by measuring both the energy and angular distribution of ternary 
fragments with a toroidal position sensitive ionization chamber. 
Most registered ternary events are identified as light charged parti- 
cle emission from the neck region of the fissioning system. Upper 
limits deduced for real ternary fission processes that would lead 
either to an ‘asymmetric’ or ‘symmetric’ mass distribution are much 
lower than concluded from previous counting experiments. Obser- 
vations on charged particle accompanied fission are presented. 


35280 (INS—651) Studies of electron peaks in e* + Th, 
U and Ta interactions. Sakai, M.; Fujita, Y.; Imamura, M.; 
Omata, K.; Ohya, S.; Miura, T. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Oct 1987. 16p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88752609/JAW. 

Th, U and Ta targets were irradiated by positrons from 
18Te-8Sb-48Sn beta-plus sources. Electron spectrograms were 
taken by means of an electron spectrometer and a position sensitive 
electron counter. We have observed definitely an electron line lo- 
cated at 328.6 +- 0.4 keV in the spectrograms from the Th and U 
targets, but not found in the Ta target. The kinetic energy and the 
intrinsic FWHM of the line were deduced to be 330.8 +- 1.0 keV 
and 3.7 +- 0.5 keV, respectively. The cross section was estimated 
to be 28 +- 10 mbsr and 34 +- 13 mbsr for Th and U, respectively. 
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EFER ALSO TO CITATION(S) 35135, 35136, 35137, 35145, 35146, 35148, 
35165, 35198, 35199, 35239, 35261, 35277, 35277, 35331, 35350 


35281 (BNL—41214) The P-factor and atomic mass sys- 
tematics: Application to medium mass nuclei. Brenner, D.S.; 
Haustein, P.E.; Casten, R.F. (Clark Univ., Worcester, MA 
(USA); Brookhaven National Lab., Upton, NY (USA)). 
1988. Contract AC02-76CH00016;FG02-88ER40417. 12p. 
(CONF-8804119—1). NTIS, PC A02/MF A01;1; GPO Dep. 
Order Number TI88009850/JAW. 

From International workshop on nuclear structure of the zir- 
conium a Bad Honnef, F.R. Germany (24 Apr 1988). 

The P formalism was applied to atomic mass systematics for 
medium and heavy nuclei. The P-factor linearizes the structure-de- 
pendent part of the nuclear mass in those regions which are free 
from subshell effects indicating that the attractive quadrupole p-n 
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force plays an important role in determining the binding of valence 
nucleons. Where marked non-linearities occur, the P-factor pro- 
vides a means for recognizing subshell closures and/or other struc- 
tural features not embodied in the simple assumptions of abrupt 
shell or subshell changes. These are thought to be regions where 
the monopole part of the p-n interaction is highly orbit dependent 
and alters the underlying single-particle structure as a function of 
A, N or Z. Finally, in those regions where the systematics are 
smooth and subshells are absent, the P-factor provides a means for 
predicting masses of some nuclei far-from-stability by interpolation 
rather than by extrapolation. 5 figs. 


35282 (BONN-IR—87-28) Three-nucleon ._ calculations 

with optimized W matrix input. Kerwath, U. (Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.). Aug 1987. 88p. (In 
German). NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE88753224/JAW. 

This thesis is partitioned as follows. Chapter 2 introduces the 
fundamental terms of the three-particle kinematics and in the 3rd 
chapter with the MT potentials the applied two-particle interaction 
is presented. The 4th chapter has the unitary pole expansion as 
theme. The W matrix formalism of the two-particle problem is pre- 
sented in the following. The chapters 6 and 7 deal with the formu- 
lation of the three-particle problem of Alt, Grassberger, and Sand- 
has (1967) and the equations which result from this for the treat- 
ment of 3 nucleons. Some general on the three-particle binding 
problem and different procedures the quality of which shall be 
tested by means of the triton binding energy are the main topic of 
the 8th chapter. Thereafter follow explanations on the deuteron 
propagator, which are necessary because of the special representa- 
tion by means of the W matrix, as well as the equations by which 
the scattering data can be calculated. The 10th chapter is dedicated 
to the numerics and in the last section finally the obtained results 
are presented and evaluated. (orig./HSI). 


35283 (CONF-880260—6) Coupled channels calculations 
of heavy-ion reactions near the Coulomb barrier. Esbensen, 
H. (Argonne National Lab., IL (USA)). 1988. Contract W- 
31109-ENG-38. 5p. NTIS, PC A02/MF AOl. Order 
Number DE88010027/JAW. 

From 5. winter workshop on nuclear dynamics; Sun Valley, 
ID, USA (22 Feb 1988). 

A coupled channel treatment of the reaction **Ni {plus} 
“Ni is presented. Angular distributions for "inclusive elastic” scat- 
tering and fusion cross sections are calculated using extended calcu- 
lations which include the couplings to In and 2n transfer channels 
in a way which is consistent with a higher order vibrational model. 
9 refs., 2 figs. (DWL) 


35284 (CONF-880280—1) Parton distributions in nuclei: 
Quagma or quagmire?. Close, F.E. (Tennessee Univ., Knox- 
ville (USA). Dept. of Physics). 1988. Contract AC05- 
840R21400. 20p. NTIS, PC A03/MF A01;1. Order Number 
DE88010439/JAW. 

From International conference on physics and astrophysics 
of quark-gluon plasma; Bombay, India (8 Feb 1988). 

The emerging information on the way quark, antiquark, and 
gluon distributions are modified in nuclei relative to free nucleons is 
reviewed. Particular emphasis is placed on Drell-Yan and {psi} 
production on nuclei and caution against premature use of these as 
signals for quagma in heavy-ion collisions. If we are to identify the 
formation of quark-gluon plasma in heavy-ion collisions by changes 
in the production rates for {psi} relative to Drell-Yan lepton pairs, 
then it is important that we first understand the “intrinsic” changes 
in parton distributions in nuclei relative to free nucleons. So, 
emerging knowledge on how quark, antiquark, and gluon distribu- 
tions are modified in nuclei relative to free nucleons is reviewed, 
and the emerging theoretical concensus is briefly summarized. 


35285 (CONF-880496—3) Hyperdeformed nuclei and the 
residual pseudo-SU(3) symmetry. Dudek, J.; Werner, T. (Oak 
Ridge National Lab., TN (USA); Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). 1988. Contract 
AC05-840R21400. 6p. NTIS, PC A02/MF AO1;1. Order 
Number DE88010440/JAW. 

From Conference on high-spin nuclear structure and novel 
nuclear shapes; Argonne, IL, USA (13 Apr 1988). 
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The author discusses superdeformed and hypothetical hyper- 
deformed nuclei. Quadrupole deformations characteristic of these 
types of nuclei are defined. Symmetry features are also discussed, 
The characteristic cycle dependence of shell structures as functions 
of the deformation gives rise to chains of the deformed shell clo- 
sures. Such a chain structure applies to moderately-, super- and 
hyper-deformed nuclei as well. The resulting total energy calcula- 
tions give a systematic variation of super- and hyperdeformations 
with, e.g., increasing N at fixed Z, thus predicting the way nuclei 
deviate from the simple a:b = 2:1 and a:b = 3:1 symmetries. 


35286 ea das Theoretical nuclear reaction 
and structure studies using kaons and phctons: Progress 
report, [January 1987-31 December 1987]. Cotanch, S.R. 


(North Carolina State Univ., Raleigh (USA). t. of Phys- 
ics). 1988. Contract AS05-79ER10407. 6p. NTIS, PC A02/ 
MF A0O1;1; GPO Dep. Order Number DE88007796/JAW. 


This report details research progress in the following areas: 
Kaon electromagnetic production; comparative reaction studies 
using crossing relations, and medium energy photonuclear reac- 
tions. 


35287 (DOE/ER/40340—T1) Determination of the neu- 
tron lifetime: Interim progress report (1 year). Greene, G.L. 
(National Bureau of Standards, Washington, DC (USA). 
Quantum Metrology Group). 15 Apr 1988. Contract AI05- 
87ER40340. 4p. NTIS, PC A02/MF A0Ol1. Order Number 
DE88008488/JAW. 

This paper discusses the start up plans for a free neutron life- 
time experiment. (LSP) 


35288 (DOE/ER/40353—1) Proton resonance spectros- 
copy: Progress report, June 15, 1987-January 31, 1988, 
Shriner, J.F. Jr. (Tennessee Technological Univ., Cooke- 
ville (USA). Dept. of Physics). Jan 1988. Contract FG05- 
87ER40353. 22p. NTIS, PC A03/MF A01;1; GPO Dep. 
Order Number DE88007439/JAW. 

Resonances in nuclei have provided the major testing 
ground for random-matrix theory. With the recent demonstration 
that certain quantum chaotic systems also appear to be described by 
random-matrix theory, the possibility that the nucleus is itself a 
quantum chaotic system has been suggested. Although showing no 
direct relation to quantum chaos, some of the work described 
herein has examined more closely the role of a random-matrix de- 
scription of nuclei. We have shown that the body of resonance am- 
plitude data shows overall agreement with the key prediction of 
random-matrix theory that the amplitudes should obey a Gaussian 
distribution. We also have new data which for the first time show 
correlations between entrance channels. The role of energy level 
fluctuations in **Al is being examined to see if random-matrix 
theory can provide a good description at energies near the ground 
state. We also hope to learn something about the role of isospin 
symmetry in this nucleus by analyzing fluctuations of the T = 0 
and T = 1 levels separately. The role of spectroscopy of individual 
levels in studying symmetries has also been investigated. An at- 
tempt to populate the lowest isospin 2 state in “Ca via the isospin- 
forbidden p + *°K reaction has been made. Finally, detailed calcu- 
lations on the role of nuclear spectroscopy in experiments to meas- 
ure parity mixing in slow neutron resonances have been performed; 
these calculations reveal the necessity of a thorough understanding 
of the spectroscopy of the states involved in order to extract the 
parity-nonconserving matrix element. 29 refs. 


35289 (GSI—87-77-Prepr.) Isoscalar giant vibrations of 
large amplitude in the initial stage of nucleus-nucleus colli- 
sions. Noerenberg, W. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F:R.); Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.); Technische Hochschule Darmstadt (Germany, F.R.). 
Inst. fuer Kernphysik). Nov 1987. 14p. (CONF-8709200—). 
Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.), 

From 1. topical meeting on giant resonance excitation in 
heavy-ion collisions; Legnaro, Italy (21 Sep 1987). 
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Within a non-markovian theory of collective nuclear motion 
large-amplitude giant vibrations occur in the initial stage of nucleus- 
nucleus collisions. These vibrations give rise to a probability of the 
order 10~* for the emission of a giant quadrupole gamma with 
about 22 MeV in the fusion process of Zr + Zr at low energies. In 
central collisions of Pb on Sn above the barrier a quasi-elastic recoil 
is predicted. Further effects related to giant modes in nucleus-nu- 
cleus collisions are discussed. 


35290 (GSI—87-79-Prepr.) Study of the potential energy 
of ‘octupolly’ deformed nuclei in a multidimensional deforma- 
tion space. Sobiczewski, A.; Patyk, Z.; Cwiok, S.; Rozmej, 
P. (Gesellschaft fuer Schwerionenforschung m.b.H., Darm- 
stadt (Germany, F.R.); Politechnika Warszawska (Poland). 
Inst. Fizyki). Dec 1987. 25p. Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.). 

The collective potential energy of even-even ‘octupolly’ de- 
formed nuclei is studied in a multidimensional deformation space in 
both radium and barium regions. This energy is calculated by the 
macroscopic-microscopic method, with the Yukawa-plus-exponen- 
tial model taken for the macroscopic part and the Strutinski shell 
correction (based on the Woods-Saxon single-particle potential) 
used for the microscopic part of the energy. The deformations B/ 
sub A/ of all multipolarity degrees: A = 2, 3, ..., 7 (or even 8) are 
treated as independent variables. The multipolarities: 1 = 5, 6 and 
7, usually omitted or treated in an average way up to now, are 
found to be important for the properties of the nuclei. 


35291 (GSI—88-06-Prepr.) Instability in relativistic 
mean-field theories of nuclear matter. Friman, B.L.; Hen- 
ning, P.A. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). Jan 1988. 13p. Gesellschaft 
ae ee m.b.H., Darmstadt (Germany, 
F.R.). 
We investigate the stability of the nuclear matter ground 


state with respect to small-perturbations of the meson fields in rela- ~ 


tivistic mean-field theories. The popular o-w model is shown to 
have an instability at about twice the nuclear density, which gives 
rise to a new ground state with periodic spin alignment. Taking 
into account the contributions of the Dirac sea properly, this insta- 
bility vanishes. Consequences for relativistic heavy-ion-collisions 
are discussed briefly. 


35292 (INFN/BE—85-4) Semiclassical scattering theory. 
Nuclear elastic scattering. Di Salvo, A. (Istituto Nazionale 
di Fisica Nucleare, Rome (Italy)). 1985. 37p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE88701911/JAW. 

It is intended to write the semiclassical scattering amplitude 
as a sum of terms, each of them being associated to trajectory. First 
of all the classical equations of motion are studied, considering both 
the analytical (real and complex) solutions and a certain type of sin- 
gular solutions, which behave similary to the difracted rays in 
optics; in particular, in the case of a central nuclear potential, classi- 
cal effects like rainbow and orbiting and also wave effects like dif- 
fraction and direct reflection are singled out. Successively, consid- 
ering the Debye expansion of the scattering amplitude relative to a 
central nuclear potential, and evaluating asymptotically each term 
by means of the saddle point technique, the decay exponents and 
difraction coefficients relative to such a potential are determined. 
18 refs. 


35293 (INIS-mf—11650) Microscopic description of col- 
lective excitations in spherical nuclei: Response functions, 
transition densities, current and velocity fields. Dumitrescu, 
T. (Technische Univ. Muenchen, Garching (Germany, 
F.R.). Fakultaet fuer Physik). 18 Jul 1986. 840. NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE88753252/JAW. 

Self-consistent Hartree-Fock and RPA calculations with 
Skyrme-type interactions have been used for a systematic investiga- 
tion of the natural-parity spin-independent collective excitations 
with multipolarities A = 3 in Ca and A S 5 in Pb. The nuclear 
response function to different probes and the correlation energy 
shift were studied. Low-lying and high-lying (giant resonance) vi- 
brations of both surface and compression type were identified. 
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Transition densities, convection current and velocity fields were 
calculated and displayed for these states. Contrary to the assump- 
tion that collective vibrations have irrotational incompressible flow, 
a large variety of velocity fields were obtained. Some of them dis- 
play strong vortices. The possibility to measure the transition cur- 
rents (and even identify such vortices) in inelastic electron scatter- 
ing experiments was investigated in detail for the 2* (4.085 MeV) 
and 3~ (2.615 MeV) states in ®*Pb. Theoretical DWBA calcula- 
tions reproduce the experimental data quite well and show that for 
90° and 160° (where data are available) the transversal currents play 
only a negligible role. However for 180° they modify the cross sec- 
tion in a very characteristic way (compared to the longitudinal con- 
tribution) and enhance it to values as large as the measured cross 
sections. This confirms that backward scattering experiments are a 
unique tool for determing the currents of vibrating nuclei and at 
the same time strongly supports the feasibility of such measure- 
ments. The contribution of the magnetization currents and their 
possible quenching is also discussed. 


35294 (INS—649) Comments on the systematics of iso- 
tope production rates. Sato, Hiroshi. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Sep 1987. 16p. NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE88752607/JAW. 

The systematics of the production rates of stable and unsta- 
ble nuclei from the nuclear collision is studied so as to unify differ- 
ent methods of analyses under a simple basic physical treatment. It 
is found that the isotope production rates are well expressed by the 
binding energy and the mass excess of the produced nucleus under 
two different thermalization processes : fast high energy and so- 
called evapolation processes. 


35295 (LA-UR—88-748) Fluid dynamical model of ultrar- 
elativistic heavy ion collisions. Csernai, L.; Gong, M.; Strott- 
man, D.D. (Michigan State Univ., East Lansin; (USA). Cy- 
clotron Lab.; Los Alamos National Lab., NM (USA)). 1988. 
Contract W-7405-ENG-36. 6p. (CONF-880260—2). NTIS, 
PC A02/MF A0O1;1. Order Number DE88007905/JAW. 

From 5. winter workshop on nuclear dynamics; Sun Valley, 
ID, USA (22 Feb 1988). 

The aim of the present paper is to investigate a phase transi- 
tion to a quark-gluon plasma. During the phase transition a large 
portion of the initial kinetic energy is invested in the latent heat. At 
late expansion stages we gain back this energy as random thermal 
motion and not as directed collective flow. In the framework of a 
three-dimensional relativistic fluid dynamical model the sensitivity 
of dN/sub B/dy, and <p/sup z/a > on the equation of state are 
pointed out. 13 refs., 3 figs. 


35296 (LA-UR—88-1695) Development of nuclear models 
for higher energy calculations. Bozoian, M.; Siciliano, E.R.; 
Smith, R.D. (Los Alamos National Lab., NM (USA)). 1988. 
Contract W-7405-ENG-36. 9p. (CONF-880546—3). NTIS, 
PC A02;3. Order Number DE88010919/JAW. 

From International conference on nuclear data for science 
and technology; Mito, Japan (30 May 1988). 

Two nuclear models for higher energy calculations have 
been developed in the regions of high and low energy transfer, re- 
spectively. In the former, a relativistic hybrid-type preequilibrium 
model is compared with data ranging from 60 to 800 MeV. Also, 
the GNASH exciton preequilibrium-model code with higher energy 
improvements is compared with data at 200 and 318 MeV. In the 
region of low energy transfer, nucleon-nucleus scattering is pre- 
dominately a direct reaction involving quasi-elastic collisions with 
one or more target nucleons. We discuss various aspects of quasi- 
elastic scattering which are important in understanding features of 
cross sections and spin observables. These include (1) contributions 
from multi-step processes; (2) damping of the continuum response 
from 2p-2h excitations; (3) the “optimal” choice of frame in which 
to evaluate the nucleon-nucleon amplitudes; and (4) the effect of 
optical and spin-orbit distortions, which are included in a model 
based on the RPA the DWIA and the eikonal approximation. 33 
refs., 15 figs. 
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35297 (LBL—25122) Why search for double beta decay?. 


Kayser, B. (Lawrence Berkeley Lab., CA (USA)). 20 Apr 
1988. Contract AC03-76SF00098. 10p. (CONF-880173—4; 
CONF-880173—). NTIS, PC A02/MF A01;1; GPO Dep. 
Order Number DE88010984/JAW. 

From 22. Moriond workshop on neutrinos and exotic phe- 
nomena in particle physics and astrophysics; Les Arcs, France (23 
Jan 1988 

iene: for neutrinoless double beta decay is the only 
known practical method for trying to determine whether neutrinos 
are their own antiparticles. The theoretical motivation for suppos- 
ing that they may indeed be their own antiparticles is described. 
The reason that it is so difficult to ascertain experimentally whether 
they are or are not is explained, as is the special sensitivity of neu- 
trinoless double beta decay. The potential implications of the obser- 
vation of this reaction for neutrino mass and for the physics of neu- 
trinos is discussed. 


35298 Neutrino reactions on oxygen and a proposed 
measurement of the Weinberg angle. Haxton, W.C. (Institute 
for Nuclear Theory, Department of Physics, University of 
Washington, Seattle, Washington 98195). Physical Review 
[Section] C: Nuclear Physics; 37: No. 6, 2660-2664(Jun 1988). 

A low-energy neutrino-electron elastic scattering experiment 
using an imaging water Cerenkov detector has been proposed to 
determine sin?@/sub W/ to an accuracy of about 1%. I discuss the 
nuclear physics complications that arise from charged-current reac- 
tions on oxygen isotopes. 


35299 Decoupling a collective degree of freedom from a 
model for tunneling in many-particle systems. Bulgac, A.; 
Klein, A.; Do Dang, G. (Department of Physics, University 
of Pennsylvania, Philadelphia, Pennsylvania 19104). Physical 
Review [Section] C: Nuclear Physics; 37: No. 5, 2156- 
2161(May 1988). 

The theory of large amplitude adiabatic motion is applied to 
a recently proposed model of tunneling in many body systems. We 
construct the corresponding collective Hamiltonian and study the 
applicability of the decoupling procedure, both by comparing the 
results of the large amplitude theory with exact results and by 
studying different measures of the decoupling procedure, including 
the stability of the collective motion against noncollective vibra- 
tions. We also analyze briefly another approximation scheme espe- 
cially suited for the problem at hand. The theory of large amplitude 
collective motion provides an extremely accurate description of the 
collective motion and of the tunneling process. 


35300 Momentum dependence, Boltzmann-Uehling-Uhlen- 
beck calculations, and transverse momenta. Prakash, M.; 
Kuo, T.T.S.; Das Gupta, S. (Physics Department, State 
University of New York at Stony Brook, Stony Brook, 
New York 11794). Physical Review [Section] C: Nuclear Phys- 
ics; 37: No. 5, 2253-2256(May 1988). 

Drawing upon the experience of a previous calculation, we 
show that it is possible to make simple qualitative estimates of the 
transverse momenta generated in a Boltzmann-Uehling-Uhlenbeck 
calculation where the mean field is obtained from a Gogny force 
and a Skyrme force. 


35301 Interacting boson model description of octupole 
states in nuclei. Barfield, A.F.; Barrett, B.R.; Wood, J.L.; 
Scholten, O. (Department of Physics, University of Arizo- 
na, Tucson, Arizona 85721). Annals of Physics (New York); 
182: No. 2, 344-374(Mar 1988). 

The IBM-1+f-boson model is described and systematically 
applied to the nuclei “*Sm, “*Gd, “*Gd, “*Dy, 'Dy, '*Er, 
12 Yb, '7®Hf, and **W. Reasonable agreement with available ener- 
gies and B(E3) transition rates is obtained in all cases except '®*Dy, 
which has the anomalous octupole band order K/sup 7/ = 27, 0”, 
1~. This energy ordering of K~ bands cannot be obtained within 
the present model. The parameter trends show considerable varia- 
tion, indicating that the underlying fermionic subshell structure is 


very important in octupole states. copyright 1988 Academic Press, 
Inc. 
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35302 (CONF-870338—2) The IPNS rietveld analysis 
software package for TOF [time-of-flight] powder diffraction 
data: Recent developments. Rotella, F.J.; Richardson, J.W. 
Jr. (Argonne National Lab., IL (USA)). 1987. Contract W- 
31109-ENG-38. 9p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE88009942/JAW. 

From American crystallographic meeting; Austin, TX, USA 
(15 Mar 1987). 

A system of FORTRAN programs for the analysis of time- 
of-flight (TOF) neutron powder diffraction data via the Rietveld 
method at IPNS has been modified recently, making it possible to 
analyze data that exhibit diffraction maxima broadened due to an- 
isotropic strain and that can be modeled by individual atomic an- 
harmonic thermal vibrations. The observation of noncrystalline 
scattering in data from some powder samples has led to the devel- 
opment of software to fit such scattering by a function related to a 
radial distribution function through Fourier-filtering techniques. 
The “user friendliness” of the IPNS Rietveld package has been en- 
hanced by the development of “RIETVELD,” a menu-based 
VAX/VMS command language routine for interactive file manipu- 
lation and program execution. 





35303 (ENEA-RT-VEL—87-1) Direction biasing in 
Monte Carlo deep penetration calculations using information 
from the particle biography. Antonov, S.; Ilieva, K.; 
Voykov, G. (ENEA, Rome (Italy)). Sep 1987. 16 p. “NTIS 
S Sales Only), PC A03/MF AOl. Order Number 
DE88753209/JAW. 
In this paper, a method of particle direction biasing in Monte 
Carlo deep penetration calculations is developed. The probability of 
scattering under a given polar angle is made depending on the con- 
tributions to the value of interest by the last two events of the par- 
ticle biography. The probability that the particle saves its current 
direction increases if the contribution increases. On the contrary, 
when this contribution decreases, the probability that the particle 
changes its direction increases. It is shown that the biasing function 
used corresponds to the variation of some importance function. The 
method has been programmed and implemented into the multigroup 
Monte Carlo code MORSE-SGC. The results of problems, in 
which this biasing technique is applied, are presented. 


35304 (JAERI-M—87-191) Effectiveness of sheltering 
against internal exposure in nuclear reactor accidents, (2). In- 
situ measurement of ventilation rate of houses. Kato, Shohei; 
Noguchi, Hiroshi; Murata, Mikic; Kokubu, Morinobu; 
Okuyama, Hiroyasu. (Japan Atomic Energy Research Inst., 
Tokyo). Nov 1987. 85p. (In Japanese). NTIS (US Sales 
Only)» PC AO5/MF AOl1. Order Number DE88752631/ 
AW. 


Sheltering is one of simply and safety applicable protection 
actions in nuclear reactor accident. The protection effect of shelter- 
ing against internal exposure due to inhalation depends on natural 
ventilation rate of houses. Therefore, the natural ventilation rates 
for three types of houses were measured to prove the characteris- 
tics of ventilation of houses and to obtain data for verification of a 
calcuiation code of ventilation rate. The ventilation rates were 
measured by tracer gas method and estimated by least square analy- 
sis. The following results were obtained. 1) The effect of tempera- 
ture difference on ventilation rate was small under the experimental 
conditions. 2) The relation between wind direction and the position 
of main air flow path of house was important for the ventilation 
rate. 3) Ventilation flow rates of a two story wooden house, three 
story RC house and two story RC terrace house were 220 ~ 240, 
87 ~ 110, 95 ~ 200 m*h, respectively, and the ventilation rates 
were 0.77 ~ 0.83, 0.92 ~ 1.2, 0.80 ~ 1.7 changeshour, respective- 
ly. 
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35305 (JAERI-M—87-210) Data library of gamma-ray 
buildup factors for point isotropic source. Molybdenum, tin, 
lanthanum, gadolinium, tungsten, lead and uranium. Saka- 
moto, Yukio; Tanaka, Shun-ichi; Harima, Yoshiko. — 
Atomic Energy Research Inst., Tokyo). Jan 1988. 68p. 
NTIS (US Sales Only), PC A04/MF A01. Order Number 
DE88753140/JAW. 

Gamma-ray buildup factors for a point isotropic source have 
been calculated as a function of atomic number of heavy elements 
and source energies over an energy range from 0.015 MeV to 15 
MeV, for penetration depths up to 40 mfp, bu the PALLAS- 
PL,SP-Br code. These data include the contribution of bremsstrah- 
lung, annihilation radiation and fluorescence X-ray. The calculated 
absorbed-dose, exposure and dose-equivalent buildup factors are 
tabulated for molybdenum, tin, tungsten, lead and uranium, which 
are practical interest shield materials, lanthanum and gadolinium 
which are important materials for obtaining buildup factors by in- 
terpolation with the atomic number. In the case of high atomic 
number materials, inclusion of brems-strahlung source has great in- 
fluence on the buildup factors for high source energies and that of 
fluorescence X-ray gives spectracular effects on those for low ener- 
gies close to the K edge of attenuation cross section. Furthermore, 
the geometrical-progression (G-P) parameters have been deter- 
mined for these buildup factors in order to obtain the values of 
buildup factors at arbitrary distances and energies. 


35306 (KEK—87-8, pp 154-160) Use of B-ray source for 
measurement of adsorption. Kawakami, Hirokane; Nishi- 
mura, Keigo; Oshima, Takayoshi. (Tokyo Univ., "Tanashi 
(Japan). Inst. for Nuclear Study). Aug 1987. (In Japanese). 
NTIS (US Sales Only), PC A10/MF AO1. Order Number 
DE88780082/JAW. (CONF-8702140—). 

From 6. meeting on ultra high vacuum techniques for accel- 
oy euhomn storage rings; Gee panne (27 Feb 1987). 

project has been carried out with the goal of de- 

ws ae a mass of a neutrino from f-decay measurements. 
During a study seeking the development of a £-ray source for this 
purpose, it was found that the amount of residual gas adsorbed on a 
cooled B-ray source can be measured successfully. Electrons emit- 
ted from a B-ray source is measured by an electron spectrometer. A 
sharp, nearly symmetric peak is obtained if all electrons have the 
same energy. If gas is adsorbed on the surface of the source, on the 
other hand, the resultant spectrum has a rather different profile due 
to energy loss caused by the gas. The difference between the 
energy loss spectrum and the original spectrum must be proportion- 
al to the amount of the adsorbed gas. In this study, a Cd source 
with an electron energy peak at 18 keV is selected and the number 
of molecules adsorbed on the source, cooled to -35 deg C at 5 x 
10-7 Torr, is determined. Assuming that the gas is water vapor, it is 
shown that the adsorbed layer is of a two-molecular thickness on 
the average. It is also found that the thickness is reversible at varry- 
ing temperatures and does not change for two days. This gas 
amount is 7,500 time as large as that in the case of physical adsorp- 
tion of water. (Nogami, K.). 


35307 Interaction of low-energy electrons with the elec- 
tron beam resist 1-sulfone). Ashley, J.C. (Health 
and Safety Research Division, Oak Ridge National Labora- 
tory, Oak _ Tennessee 37831). Journal of Applied Phys- 
ics; 63: No. 9, 4620-4625(1 May 1988). Contract ACO05- 
840R21400. 

An insulator model, with parameters fixed by fits to optical 
data, is used to determine the energy-loss function describing the 
response of valence electrons in poly(butene-1-sulfone). Generalized 
oscillator strengths describe the response of the inner shell elec- 
trons. This theoretical information is employed to calculate inelastic 
mean free paths and stopping powers in poly(butene-1-sulfone) for 
electrons with energies =10 keV. 


35308 A model of lattice defects in sapphire. Pogatshnik, 
G.J.; Chen, Y.; Evans, B.D. (Oak Ridge National Lab., 
Solid State Div., Oak Ridge, TN (US)). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-34: No. 6, 1709-1712(Dec 1987). (CONF- 
8707112—). Contract AC05-840R21400. 

From Annual conference on nuclear and space radiation ef- 
fects; Snowmass Village, CO, USA (28 Jul 1987). 
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A model is proposed to account for the changes under ultra- 
violet illumination of several of the prominent optical absorption 
bands in neutron irradiated crystalline sapphire. This model, based 
on both new and previously observed photobleaching and predict- 
ed optical anisotropic properties of single and paired anion vacan- 
cies, assigns absorption and luminescent bands to specific charge 
states of anion divacancies. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 32274, 34945 


35309 (ENEA-RT-PAS—87-7) Internal and atmospheric 
contamination measurament by means of whole body counter 
performed up to 31.21.1986 by Bologna ENEA-PAS following 
the Chernobyl accident. Melandri, C.; Castellani, C.M.; Cala- 
mosca, M.; Torroni, G.; Formignani, M.; De Zaiacomo, T. 
(ENEA, Rome (Italy)). 1987. 143p. (In Italian). NTIS (US 
Sales Only), AO7/MF AOl. Order Number 
DE88701803/JAW. 


Internal contamination and atmospheric sampling data ob- 
tained at ENEA PAS-FIBI-AEROSOL Laboratory in Bologna 
(Italy), following the accident at the nuclear reactor in Chernobyl, 
are presented. Internal contamination data are related to persons 
coming from European countries (mainly the USSR) and Italy, 
measured in Bologna in the period May-Dicember 1986, while the 
atmospheric contamination samplings were performed in Bologna 
during the first decade of May. Descriptions of the measurement 
methods, data analysis and the evaluation of the committed dose 
equivalent due to both inhalation and ingestion of radioactive con- 
taminants are given. The last chapter reports an estimation of the 
possible trend of internal contamination due to Cs-134 and Cs-137 
up to 1991. 17 refs. 


35310 (ENEA-RT-PAS—87-14) Results of the internal 
contamination measurements performed after Chernobyl acci- 
dent by means of Casaccia whole body counter. Rampa, E.; 
Santoni, G.; Di Pietro, S. (ENEA, Rome (italy). 1987. 44p. 
(In Italian). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88701804/JAW. 

Direct measurements of internal contamination were carried 
out in human subjects following the nuclear accident of Chernoby]. 
The Whole Body Counter facility operated by Dipartimento Prote- 
zione Ambientale e Salute dell'Uomo, Divisione Scienze Ambien- 
tali, Centro Ricerche Energia - C.R.E. - Casaccia (Rome) was uti- 
lized. This investigation was continued until December 31, 1986. 
The subjects were either resident of the Rome metropolitan area or 
Italian citizens returning from East European Countries. The report 
present the data regarding ‘"I in the thyroid and ™*Cs and *’Cs 
in the whole body. An ingestion or inhalation of these radionu- 
clides is also calculated. The results of this study should contribute 
to a better evaluation of the theoretical models for the transfer of 
radionuclides from the environment to man. 


35311 (INFO—0166) Determination of the radiological 
impact of radioisotope waste disposal. (Atomic Energy Con- 
trol Board, Ottawa, Ontario (Canada); Beak Consultants 
Ltd., Toronto, Ontario (Canada)). Sep 1985. 277p. NTIS 
(US Sales Only), PC A1l3/MF AOl. Order Number 
DE88701928/JAW. 

The AECB commissioned this study to determine the doses 
to individuals working in municipal waste management systems and 
to populations of cities where small amounts of radioisotopes are 
disposed of through the municipal waste management systems. To 
carry out this study, it was necessary to select a city having: (1) a 
population size representative of many cities in Canada, (2) many 
different types of radioisotope users, (3) all the possible municipal 
waste management systems, (4) a well established data base on its 
waste management systems. Using this criteria, the Hamilton-Bur- 
lington area surrounding Hamilton Harbour was selected. The path- 
ways and dosimetry models were put into a computer spread sheet, 
to give the model flexibility so that it could be easily modified to 
model other cities. The model was developed using conservative 
assumptions and conservative estimates for some parameter values 
so that the doses calculated by the model are over estimates. 
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Within the occupational critical group, the maximum doses were 
calculated for the Hamilton sewage treatment plant sludge worker 
at 1.4E-6 Sv/a. If this individual were also a member of the critical 
group in the general population the maximum dose would be 2.2E- 
6 Sv/a. Individual doses to the critical group within the general 
population were calculated as 7.7E-7 Sv/a for adults and 6.8E-8 
Sv/a for infants. These compare to AECB regulatory limits of 
5.0E-2 Sv/a per -person for atomic radiation workers and 5.0E-3 
Sv/a per person for the general public. The collective population 
dose for the study area was 1.37E-1 person-Sv/a for the 525,000 
population. 


35312 (PNL-SA—14753) Calculation methods for deter- 
mining dose equivalent. Endres, G.W.R.; Tanner, J.E.; 
Scherpelz, R.I.; Hadlock, D.E. (Pacific Northwest Lab., 
Richland, WA (USA)). Nov 1987. Contract AC06- 
76RL01830. 5p. (CONF-880404—19). NTIS, PC A02/MF 
AO01. Order Number DE88008191/JAW. 

From 7. international congress of the International Radiation 
Protection Association; Sydney, Australia (10 Apr 1988). 

A series of calculations of neutron fluence as a function of 
energy in an anthropomorphic phantom was performed to develop 
a system for determining effective dose equivalent for external radi- 
ation sources. Critical organ dose equivalents are calculated and ef- 
fective dose equivalents are determined using ICRP-26 [1] methods. 
Quality factors based on both present definitions and ICRP-40 defi- 
nitions are used in the analysis. The results of these calculations are 
presented and discussed. The effective dose equivalent determined 
using ICRP-26 methods is significantly smaller than the dose equiv- 
alent determined by traditional methods. No existing personnel do- 
simeter or health physics instrument can determine effective dose 
equivalent. At the present time, the conversion of dosimeter re- 
sponse to dose equivalent is based on calculations for maximal or 
“cap” values using homogeneous spherical or cylindrical phantoms. 
The evaluated dose equivalent is, therefore, a poor approximation 
of the effective dose equivalent as defined by ICRP Publication 26. 
3 refs., 2 figs., 1 tab. 


35313 Biological dosimetry at the tissue-barium sulphate 
interface: a jejunal crypt survival assay. Tokita, N.; Raju, 
M.R. (Los Alamos National Lab., NM (USA)). British Jour- 
nal of Radiology; 61: No. 722, 169-170(Feb 1988). 

Fission Electric Cells (FEC) able to deliver significant 
power at high neutron fluxes and to operate without supply were 
tested in the nuclear reactor of the Central Institute of Physics in 
Bucharest, Romania, at a 3 x 10° neutronscm?s thermal neutron 
flux. The experimental results would make the design of efficient 
FEC for space reactors feasible. 


35314 Absorbed dose calculations. Robertson, J.S. 
(Human Health and Assessments Div., Office of Energy Re- 
search, US Dept. of Energy, Washington, DC (USA)). pp 
285-296 of Nuclear medicine therapy. Harbert, J.C.; Robert- 
rise n Held, K.D. New York, NY; Thieme-Stratton Inc. 

Although in certain cases it is possible to measure directly 
the radiation absorbed doses associated with radiopharmaceuticals 
that are used in nuclear medicine, they are usually estimated by cal- 
culations. The Medical Internal Radiation Dose Committee 
(MIRD) of the Society of Nuclear Medicine has developed a sys- 
tematic approach to calculating absorbed doses to most of the body 
organs from many internally distributed radionuclides, and has pub- 
lished tables that simplify the calculations for selected body organ 
pairs. By a body organ pair is meant two organs, one of which is 
considered to contain the radioactive source, while the other is the 
target organ for which the absorbed dose is to be calculated. The 
source and target organs may be the same or different organs. To 
the extent that it is applicable to the problems of interest in this 
book, the MIRD method will be emphasized. There are, however, 
some situations in which other approaches are needed, and they 
will be discussed in connection with the particular problems that 
are involved. 
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REFER ALSO TO CITATION(S) 34313, 34355, 34389, 34429 


35315 (BNL—41069) Equation of state of solid neon 
from x-ray diffraction measurements to 110 GPa. Hemley, 
R.J.; Jephcoat, A.P.; Zha, C.S.; Mao, H.K.; Finger, L.W.; 
Cox, D.E. (Brookhaven National Lab., Upton, NY (USA)). 
1987. Contract AC02-76CH00016. 8p. (CONF-870754—4). 
NTIS, PC A02/MF AOl. Order Number DE88008723/ 
JAW. 

From 11. international AIRAPT conference; Kiev, USSR 
(12 Jul 1987). 

This paper briefly discusses the pressure-volume properties 
of condensed neon. X-ray diffraction techniques are used to deter- 
mine solid neon equation of state and crystal structure. 16 refs., 2 
figs. (LSP) 


35316 (DOE/ER/45082—4) Neutron studies of liquid 
and solid helium: Progress report, May 1, 1987-April 30, 
1988. Glyde, H.R. (Delaware Univ., Newark (USA). Dept. 
of Physics). 1988. Contract FG02-84ER45082. 20p. NTIS, 
PC A03;3; GPO Dep. Order Number DE88009096/JA W. 

Liquid and solid helium are prototype simple and solids dis- 
playing a wide spectrum of quantum properties. Understanding 
gained in these simple systems can be readily applied to more com- 
plicated materials. Neutron scattering studies carried out at DOE 
supported national facilities and the associated development of 
theory and models continue to reveal new physics in these facinat- 
ing materials. During the past year we have measured the dynamic 
for factor, S(Q,w), in superfluid and normal liquid *He accurately 
as a function of temperature. This shows that the one-phonon 
excitation, which exists in the superfluid phase below T/sub 
lambda/, either disappears at or changes entirely in character at the 
transition to the normal phase. Thus the sharp one-phonon excita- 
tion can be associated with superfluidity (or a condensate). Howev- 
er, we find the weight of scattering in the one-phonon peak, 
Z(Q,T), is not porportional to the superfluid density, {rho}/sub S/ 
(T). We have also measured S(Q,) in the range 3 S Q = 15 {ang- 
strom}/sup {minus/1} in order to obtain the width W(Q) and peak 
position, E(Q), of S(Q,) as a function of Q. We have made micro- 
scopic calculations of S(Q,w) in the range 3 S Q = 15 {ang- 
strom}/sup {minus/1} in both liquid *He and ‘He. The aim is a 
first principles evaluation of W(Q) and E(Q) as a function of Q for 
comparsion with experiments. 


35317 (INS—663) Precise measurement of Ag KLM and 
KLN Auger spectra. Kawakami, H.; Kato, S.; Naito, F. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Nov 1987. 1lp. NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE88752616/JAW. 

Ag KLM and KLN Auger spectra have been measured with 
a momentum resolution of 0.02 %. With this resolution, most of the 
lines in these transitions are well separated and the complex spec- 
tral structure is revealed. Energies and intensities of these lines are 
presicely determined and compared with the results of the theoreti- 
cal calculations. 


35318 (IPP J—848) Monocrystal sputtering by the com- 
puter simulation code ACOCT. Yamamura, Yasunori; Takeu- 
chi, Wataru. (Nagoya Univ. (Japan). Inst. of Plasma Phys- 
ics). Sep 1987. 39p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE88753127/JAW. 

A new computer code ACOCT has been developed in order 
to simulate the atomic collisions in the crystalline target within the 
binary collision approximation. The present code is more conven- 
ient as compared with the MARLOWE code, and takes the higher- 
order simultaneous collisions into account. To cheke the validity of 
the ACOCT program, we have calculated sputtering yields for var- 
ious ion-target combinations and compared with the MARLOWE 
results. It is found that the calculated yields by the ACOCT pro- 
gram are in good agreements with those by the MARLOWE code. 
The ejection patterns of sputtered atoms were also calculated for 
the major surfaces of fcc, bcc, diamond and hcp structures, and we 
have got reasonable agreements with experimental results. In order 
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to know the effects of the simultaneous collision in the slowing 
down process the sputtering yields and the projected ranges are 
calculated, changeing the parameter of the criterion for the simulta- 
neous collision, and the effect of the simultaneous collision is found 
to depend on the crystal orientation. 


35319 (JAERI-M—87-134, pp 32-42) Glancing-angle 
scattering of MeV light ions at the clean (001) surface of tin 

crystal. Mannami, Michi-hiko; Kimura, Kenji; Ha- 
segawa, Masataka. (Kyoto Univ. (Japan). pone of Engi- 
neering). 1987. NTIS (US Sales Only). RUME 
A01. Order Number DE88780070/JAW. (CONE. 8701114— 


From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This report describes experimental studies of glancing angle 
scattering of MeV light ions at a clean surface, emphasizing on the 
energy loss of reflected ions and on the angular distribution of scat- 
tered ions. Energy spectra of scattered He* ions are observed at 
various scattering angles. Each spectrum consists of a few well-de- 
fined peaks. The energy spacings between these peaks must corre- 
spond to the energy loss of ions during the oscillatory motion in 
planner channels. The energy loss of ions in one period of oscilla- 
tion along (100) planner channel is measured by channelingbacks- 
cattering method. Angular distribution of scattered ions at glancing 
angle incidence of He and H ions are not sharp as expected from 
the picture of mirror reflection. When ions are reflected at a single 
crystal surface at glancing angle incidence, the ions experience a 
series of correlated small angle scattering with surface atoms. To 
describe this process, it is assumed that the ions travel along the 
trajectories defined by the continuum surface planner potential, that 
the nuclear and electronic scattering give rise to small angle deflec- 
tion from these tragectories and that each scattering event occurs 
randomly along the ion trajectory. Then the multiple scattering can 
be formulated with a stochastic theory. (Nogami, K.). 


35320 (JAERI-M—87-134, pp 103-114) Lattice defects 
in SiC. Kazumata, Yukio; Naramoto, Hiroshi; Masaki, 
Norio; Kikuchi, Akira. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Sep 
1987. NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This paper describes experiments for paramagnetic defects 
and the change of Raman spectrum by ion bombardments. Lattice 
disorder is reflected in Raman scattering and point defects, particu- 
larly paramagnetic defects, which are observed by ESR. Conven- 
tionally, ESR experiments have been carried out in crystals irradiat- 
ed with neutrons and electrons, while ion implantations have been 
used for Raman scattering. To obtain the correlation, ion bombard- 
ments are applied to both of them. Two paramagnetic centers are 
found in crystals irradiated with neutrons and ions, and plausible 
models corresponding to these centers are proposed. The change of 
Raman Spectrum due to both acoustic and optical phonons are 
studied as a function of the fluence of bombarding ions. The Raman 
lines from the phonons at the center of the Brillouin zone are less 
sensitive to the amount of defects, but the lines from the phonons in 
the intermediate points in the zone significantly reduce their intensi- 
ties even by low fluence of ion bombardments. It is concluded from 
experimental results that the phonons at the center of the Brilouin 
zone receive less influence by ion bombardments in comparison 
with those at the intermediate and the boundary of the zone. 
(Nogami, K.). 


35321 ODER EM S04 pp 134-143) Analysis of Nb- 
Mo alloy with energetic heavy ions. Naramoto, Hiroshi; 
Kawatsura, Kiyoshi; Sataka, Masao; Sugizaki, Yasuaki; 
Nakai, Yohta; Ozawa, Kunio; Yamaguchi, Sadae; Fujino, 
Yutaka; Aoki, Matto. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Sep 1987. 
NTIS (US Sales Only), PC Al1/MF A01. Order Number 
DE88780070/JAW. (CONF-8701114—). 
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From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

The channeling process can be utilized to analyze the behav- 
ior of specific atoms in crystalline solids, which will become more 
effective than the standard ion beam analysis. The location of hy- 
drogen isotopes is inevitable information to understand the diffu- 
sional properties in the energy device materials. Much interest has 
been devoted to looking at the atomic behavior of hydrogen iso- 
topes in the transition metals. However, details of site preference in 
crystal lattice have not been clarified satisfactorily. The addition of 
substitutional solute atoms expands the solubility limit of hydrogen 
in Nb, which suggests the strong interaction of hydrogens with the 
solute atoms. In order to investigate this situation more microscopi- 
cally, are employed two complementary methods, IBA(ion beam 
analysis) with high energy heavy ions and PAC(perturbed angular 
correlation of gamma rays). The present report describes the results 
of IBA on (Nb/sub 0.8/Mo/sub 0.2/)D/sub 0.075/ alloy specimen 
using high energy **Cl ions. RBS (rutherford backscattering spec- 
troscopy), PIXE (particle induced x-ray emission) and NRA (nucle- 
ar reaction analysis) are utilized to distinguish the information from 
the constituents, and in addition, are also shown preliminary results 
of PAC experiment using 100-Pd100-Rh nuclei introduced through 
the nuclear fusion reactions of *C ions with Nb in a target. 
(Nogami, K.). 


35322 (JAERI-M—87-134, pp 144-150) Moessbauer 
(CEMS) study of ion irradiation effects in alloys. Sakamoto, 
Isao; Hayashi, Nobuyuki. (Electrotechnical Lab., Sakura, 
Ibaraki (Japan)). Sep 1987. NTIS (US Sales Only), PC Al1l/ 
MF AOl. Order Number DE88780070/JAW. (CONF- 
8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, oe (8 Jan 1987). 

Ion irradiation effects in amorphous FesoBao, boron films on 
Fe and type 304 stainless steel were investigated, and the phase 
changes resulted from ion irradiation were determined by means in- 
ternal conversion electron Moessbauer spectroscopy (CEMS). The 
application of CEMS for the detection of ion irradiation effect in 
alloys is thought to be the first attempt in this field. Electron beam 
deposition was used for the preparation of boron films on Fe sam- 
ples. He* and Xe* ions were used for irradiation, and 200 keV and 
400 keV in implanters were used for the acceleration of these ions. 
By the irradiation of 400 keV H* ion, formation of a-Fe was clear- 
ly recognized, but the amorphous state was found still remaining. 
The irradiation of 400 keV X* ions on 2,000 A boron-Fe resulted 
the formation of atomic mixing layer of amorphous Fe/sub x/B/sub 
1-x/ with high boron concentration. As for the irradiation effect in 
SUS 304 stainless steel, the CEM spectra proved the generation of 
induced ferromagnetic phase. This gamma-alpha phase transforma- 
tion is thought martensitic transformation. The results of experi- 
ments above, were all contirmed by CEMS, and CEMS proved 
itself effective for the phase determination in the surface regions of 
ion irradiated alloys. (Ishimitsu, A.). 


35323 (JAERI-M—87-134, pp 181- peek X-ray topograph- 
ic study of Si single crystals irradiated with energetic heavy 
ions. Tomimitsu, Hiroshi. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Sep 
1987. NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

This article summarizes results of XDT-observation of 
heavy-ion-irradiated Si single crystals. Three types of Si wafers are 
used in the experiment, but almost all results by the conventional 
XDT-observation are independent of the crystal types. The obser- 
vation is carried out with the conventional Lang's method, with a 
fine focus x-ray generator. Several reflections such as 004, 008; 111, 
333; 220, 440; prallel, vertical and slanting to the specimen surface, 
are used, mainly by Mo-K 1 radiation. Investigations clarify the ir- 
radiation effects with heavy ions as follows: 1) The heavy lattice 
strains concentrated at the boundaries of the irradiated- and non- 
irradiated regions separated by the mask material; 2) The specimen 
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crystals are often deformed macroscopically as a whole; and 3) 
Characteristic and systematic fringes are observed within the irradi- 
ated area not only in the topographs taken with the reflecting 
planes perpendicular to the specimen surface but also in them slant- 
ing to the specimen surface. Only the effect 1) mentioned above 
can on the other hand, be observed in the case of the irradiation 
with lighter ions. It is comfirmed that the interference fringes 
cannot be observed on the specimens irradiated under the condition 
of homogeneous ion-distribution by beam-scanning. (Nogami, K.). 


35324 (JAERI-M—87-134, pp 188-193) Transmission 
sputtering of copper and silver by high-energy ions. Sasaki, 
T.A.; Baba, Yuji. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Sep 1987. 
NTIS (US Sales Only), PC All/MF A0Ol1. Order Number 
DE88780070/JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Experiments on the transmission-sputtering of heavy ions 
were carried out to investigate the depth distribution of the energy 
deposition and for the elucidation of the mechanism concerning 
very small yield. Auger electron spectroscopy was used to obtain 
informations about the depth profiles of sputtered particles and 
sputtering yields for C** (84.6 MeV) -> AgNb, F* (114 MeV) -> 
CuNb and F* (114 MeV) -> AgNb. Target materials were stack 
foils of pure Cu and Ag, and Nb foil was used as catcher. JAERI's 
heavy ion accelerator was used for the bombardment, and AES 
technique was used for obtaining informations about sputtering. 
The sputtering yield were estimated from the signal intensities of 
Cu (LMM, 920 eV), Ag (MNN, 358 eV) and Nb (MNN, 167 eV) 
Auger lines. The absolute yield for the transmission-sputtering is 
expressed by Y(t) = NsNf, where Ns and Nf are the numbers of 
sputtered atoms and incident ions per cm? respectively. Ns values 
obtained at the peak of experimental curves are 6.3 x 10"5 atomscm? 
for Ag, 3.9 x 10° atomscm? for Cu, and 1.4 x 107* atomscm? for 
Ag, consequently the maximum values of sputtering yields are esti- 
mated as 1.8 for C™* (84.6 MeV) -> AgNb, 2.3 for F* (114 MeV) 
-> CuNb and 3.5 for F* (114 MeV) -> AgNb. Sputtering yields 
of 1.4, 2.0 and 3.1, respectively, were provided from the nuclear 
stopping calculation with surface binding energy of 3.5 eV for Cu 
target, and 2.9 eV for Ag target. (Ishimitsu, A.). 


35325 (JAERI-M—87-134, pp 217-223) On self-intersti- 
tial atoms in Ta and Nb. Okuda, Shigeo; Mizubayashi, Hiro- 
shi. (Tsukuba Univ., Sakura, Ibaraki (Japan). Inst. of Materi- 
als Science). Sep 1987. NTIS (US Sales Only), PC A11/MF 
— Order Number DE88780070/JAW. (CONF-8701114— 


From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Experimental results on internal friction in Ta and Nb after 
irradiation at low temperatures are presented and discussed. Up to 
about 60 K, the heating-up after each irradiation exposure brings 
about a decrease in the peak height but an increase in its peak tem- 
perature. But after heating-up above ~ 150 K, both the peak height 
and the peak temperature increase. The increases in the peak height 
and peak temperature during higher temperature recoveries seem to 
be similar to those in Ta. However, in Nb, these changes of the 
peak are also accompanied by a suppression of the low temperature 
side of the peak which is not observed in Ta. Results obtained sup- 
port the concept that SIA's in Ta can migrate below 6 K and pin 
down dislocations or be trapped by impurity atoms. As regards the 
peak, interesting observations concerning the pinning effects are ob- 
tained, i.e. the pinning achieved below 60 K after the irradiation 
cycle decreases the peak monotonously without any peak shift, but 
after the softening observed between 100 K and 150 K, the peak 
grows and shifts to higher temperature. This can be understood a 
follows. The peak are composed of many constituent relaxations 
and for the pinning effects below 60 K, these relaxations are equal- 
ly suppressed, but during the higher temperature recovery, these 
peaks recover differently from each other and more for the higher 
temperature components. (Nogami, K.). 
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35326 (LA-UR—88-1691) Material void opening compu- 
tation using particle method. Lee, W.H.; Painter, J.W. (Los 
Alamos National Lab., NM (USA)). 1988. Contract W-7405- 
ENG-36. 15p. (CONF-880638—1; CONF-880638—). NTIS, 
PC A03/MF AO1;1. Order Number DE88010950/JAW. 

From International conference on computational physics; 
Beijing, China (4 Jun 1988). 

When performing the calculation of material flow in two di- 
mensional Eulerian coordinates, one always encounters the difficul- 
ties of modeling the void opening due to material failure such as 
fracture, spallation, or phase change. The present studies use one 
type of particle to represent the material and another type for the 
void space. According to the flow conditions, the void space may 
grow with crack propagation or may be recombined with the void 
space closed up when the volume decreases. The penetration of a 
copper rod into, and eventually through a steel plate, is calculated 
using the present code. 


35327 (ORNL—6453) Solid State Division: Progress 
report for period ending September 30, 1987. Green, P.H.; 
Watson, D.M. (eds.). (Oak Ridge National Lab., TN 
(USA)). Mar 1988. Contract AC05-840R21400. 296p. 
iar PC A13/MF A0Ol1;1. Order Number DE88008956/ 

This paper contains a collection of articles on research done 
at the Solid State Division of ORNL. General topics covered are: 
theoretical solid state physics; neutron scattering; physical proper- 
ties of superconductors and ceramics; synthesis and characterization 
of solids; ion beam and laser processing; and surface and defect 
studies. (LSP) 


35328 (SAND—88-1022C) The new Sandia 9-M gas gun: 
Features and experiences. Dugan, D.W.; Bonzon, L.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. 7p. (CONF-8805122—1; 
CONF-8805122—). NTIS, PC A02/MF AO0l;1. Order 
Number DE88010228/JAW. 

From 27. DOE explosives safety engineering conference; 
Livermore, CA, USA (18 May 1988). ; 

The gas gun which is operated by Organization 2514 of 
Sandia National Laboratories was designed and built for the study 
of energetic materials. We realized from the beginning that we 
must safely contain any material that might react when impacted 
and any fragment that might be generated by the shock loading. 
We also recognized the need for diagnostics of numerous types and 
techniques. With these in mind, we set about to design and build a 
gun that could be operated easily and safely by a single operator, 
and that would facilitate the reliable acquisition of data. 


35329 Band tails, path integrals, instantons, polarons, and 
all that. Cohen, M.H.; Chou, M.Y.; Economou, E.N.; John, 
S.; Soukoulis, C.M. (Exxon Research and Engineering Co., 
Annandale, NJ (US)). IBM Journal of Fubenemies nd Develop- 
ment; 32: No. 1, 82-92(Jan 1988). 

This paper reviews the explanations recently developed by 
the authors and their collaborators of how disorder leads to expo- 
nential band tails and to Urbach tails in optical absorption. It starts 
with the simplest single-potential-well models which, despite their 
simplicity, are remarkably successful in accounting for the experi- 
mental facts. It then identifies the weaknesses, hidden or explicit, in 
these models and shows, step by step, how they can be corrected 
by increasing the sophistication of the procedures used. Exact re- 
sults are finally achieved through use of field-theoretic techniques, 
and appropriately formulated single-potential-well models are 
shown to reproduce these quite accurately. It is also shown that the 
probability distribution of the random potential must be close to 
Gaussean, with an autocorrelation function which cuts off fairly 
rapidly with distance for there to be a well-defined, broad energy 
range in which there are exponential band tails in the density of 
states and Urbach tails in the optical absorption. 
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An evaluation of low-energy x-ray and cobalt-60 ir- 
Ses of MOS transistors. Dozier, C C.M.; Fleetwood, 
D.M. (Condeased Matter Physics Branch, Naval Research 
Lab., Washington, DC (US)). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-34: No. 6, 1535-1539(Dec 1987). (CONF-8707112—). 

From Annual conference on nuclear and space radiation ef- 
fects; Snowmass Village, CO, USA (28 Jul 1987). 

An evaluation of methodologies for irradiating MOS transis- 
tors with low-energy x-ray and Co-60 sources has been performed. 
The authors find that comparisons of voltage shifts produced by 
bulk trapped charge and interface states in MOS transistors irradiat- 
ed using two different low energy x-ray sources (an ARACOR 10 
keV W source and an 8 keV Cu source) agree to within better than 
30 percent. This quality of agreement is similar in magnitude to that 
between MOS devices irradiated by different Co-60 sources. In 
contrast, the measurements indicate that interlaboratory compari- 
sons of ratios of shifts produced by x-ray and Co-60 sources can 
lead to differences in ratios as large as a factor of —1.7. Improved 
electron-hole recombination data for oxides is presented. This re- 
combination correction, in conjunction with a correction for inter- 
face dose enhancement, is used to predict the ratios of shifts pro- 
duced by x-ray and Co-60 sources. However, the results show that 
corrections for electron-hole recombination and interface does en- 
hancement do not, by themselves, adequately predict the field de- 
pendent behavior of these transistors. 


Dynamics of droplet formation in nuclear matter. 
Grant, C. (School of Physics and Astronomy, Univ. of Min- 
nesota, 116 Church Street S.E., Minneapolis, MN 55455 
(US)). pp 305-316 of Hadronic matter in collision: Proceed- 
ings of the second international workshop on local equilibri- 
um in strong interaction physics. Canute, P.; Strottman, 
D. Teaneck, NJ; World Scientific Pub. Co. (1986). (CONF- 
860440—). 

From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

A system of coupled rate equations which predict the time 
evolution of the droplet distribution in dilute nuclear matter as it 
approaches equilibrium is proposed. The coupled equations are 
solved numerically giving information on the time scale involved at 
different temperatures. 


ee ee eee 
materials. Stephens, J.A.; Fano, U. ae 
James Franck Institute, Univ. of Chicago, Chicago, IL 
60637 (US)). pp 35 of Thirty-third annual meeting of the 
Radiation Research Society (Abstracts). Philadelphia, PA; 
Radiation Research Society ty (1985). (CONF-8505113—). 

From 33. annual scientific meeting of the Radiation Research 
Society; Los Angeles, CA, USA (5 May 1985). 

Recently there have been experiments which precisely meas- 
ure the transmitted current of low energy electrons (0 - 15 eV) 
through thin layers of matter. The authors aim at a theoretical de- 
scription of such experiments by representing relevant observable 
quantities in terms of the autocorrelation of the potential which the 
electron experiences, in scattering through the medium. For exam- 
ple, the current which is detected may be expresses as a cumulant 
expansion, the various terms representing the action of the medium 
on the electron. The cumulants may serve as coefficients of a Lan- 
gevin type equation. An outline and discussion of the approach is 
given. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 34327, 34352, 34354, 34357, 34358, 34360, 
34362, 34363, 34364, 34375, 34376, 34378, 34384, 34411, 34626, 34627, 35083 


35333 (BNL—41034) Comparison between muon spin ro- 
tation and neutron scattering studies on the 3-dimensional 
magnetic ordering of La,.CuO/sub 4-y/. Uemura, Y.J.; 
Kossler, W.J.; Kempton, J.R.; Yu, X.H.; Schone, H.E.; 
Opie, D.; Stronach, C.E.; Brewer, 7 H.; Kiefl, R.F.; Kreitz- 
man, S.R.; Luke, G.M.; Riseman, T Williams, D.L.; An- 
saldo, E.J.; Endoh, Y.; Kudo, E.; Tanai K.; Johnston, 
DC: Alvarez, M.; Goshorn, D.P.; "Hidaka, ¥. Oda, M; En- 
omoto, Y.; Suzuki, M.; Murakami, T. (Brookhaven National 


Lab., Upton, NY (USA); College of William and Mary, 

Williamsburg, VA (USA); Virginia State Univ., Petersburg 
(USA); TRIUMF, Vancouver, British Columbia (Canada); 
Saskatchewan Univ., Saskatoon (Canada); Tohoku Univ., 
Sendai (Japan). Faculty of Agriculture; Exxon Research and 


eering le, NJ (USA). Corporate Re- 
search Labs.; NTT Electrical Communications Labs., Tokai, 
Tbaraki (Japan)). 1988. Contract AC02-76CH00016. 3p. 
(CONF-880206—6). NTIS, PC A02/MF AOi;1. Order 
Number DE88008745/JAW. 

From International conference on high temperature super- 
conductors and materials and mechanisms of superconductivity; In- 
terlaken, Switzerland (29 Feb 1988). 

Muon spin rotation and neutron scattering studies on powder 
and single-crystal specimens of LazCuO/sub 4-v/ are compared. 
The apparent difference between the muon and neutron results for 
the ordered moment in the antiferromagnetic state is interpreted as 
the signature of increasingly short-ranged spatial spin correlations 
with increasing oxygen content. 


35334 (CONF-870873—27) All-electron local density 
theory of electronic structure and superconductivity in 
YBa,Cu;O; and YBa,CusQ¢. Freeman, A.J.; Massidda, S.; 
Yu, Jaejun; — D.D. (Northwestern Univ., Evanston, 
IL (USA). Dept. of Physics and Astronomy; Argonne Na- 
tional Lab., IL (USA)). Jan 1988. Contract W-31109-ENG- 
38. 3p. (CONF-870873—). NTIS, PC A02;3. Order Number 
DE88009944/JAW. 

From 18. conference on low temperature physics; Kyoto, 
Japan (20 Aug 1987). 

Results of highly precise all-electron local density calcula- 
tions are presented for the quasi-2D superconductor YBazCusO, 
and for the non-superconducting YBazCusO¢. The two dimensiona- 
lity is important for undersanding various properties. As in the case 
of the La/sub 2-x/M/sub x/CuQ, (M = Ba, Sr,...) systems, these 
materials consist of metallic Cu-O planes separated by ionic (insu- 
lating) Y-O and Ba-O planes of atoms. Stoner magnetic instabilities 
and the role of chains vs planes for supeconductivity are briefly dis- 
cussed. 


35335 (INS—647) First observation of an antiferromag- 
netic phase in the Y:Ba,CusO/sub x/ system. Nishida, Nobu- 
hiko; Miyatake, Hideaki; Shimada, Daisuke. (Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study). Sep 1987. 12p. 
NTIS (US Sales Only), PC A03/MF A0Ol. Order Number 
DE88752606/JAW. 

Magnetic properties of four different phases of the 
YBazCusO/sub x/ system, including the famous 90 K-superconduc- 
tor, have been probed by positive muon spin relaxation method 
(u* SR). The oxygen-deficient tetragonal insulating phase (x ~ 6.2) 
was found to be magnetically ordered, most likely antiferromagne- 
tic, near room temperature. 


35336 (INS—653) transitions in 90-K su- 
perconductors Ho:Ba,Cu;O/sub 7-5/ and Gd,Ba,CusO/sub 
7-5/ observed by ZF-y*SR. Nishida, Nobuhiko; Miyatake, 
Hideaki; Okuma, Satoshi. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). Oct 1987. 12p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88752611/ 
JAW. 









Freezing of holmium magnetic moments was observed 
below 3 K in a 90-K superconductor Ho: BazCusO/sub 7-5/ by 
zero-field positive muon spin relaxation (ZF-* SR) measurements. 
The ZF-y* SR function revealed a drastic change of p* local field 
from a critically fluctuating regime (4 - 7 K) to a quasi-static 
regime below 3 K (of nearly Gaussian distribution). The observa- 
tion indicates that holmium magnetic moments are short-range or- 
dered around 2 K. In contrast, a 90-K superconductor 
Gd; BagCusO/sub 7-5/ showed a zero-field spin precession at 2 K, 
indicating a long-range ordering of gadolinium magnetic moments. 
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$5337 (BNL—41043) Fractal surface finish. Church, 
E.L. (Picatinny Arsenal, Dover, NJ (USA). Army Arma- 
ment Research, Development and Engineering Center). 
1988. Contract AC02-76CH00016. 43p. (CONF-8708110— 
—" PC A03/MF A01. Order Number DE88007972/ 
JAW. 

From 31. SPIE annual international technical symposium on 
optical and optoelectronic applied science and engineering; San 
Diego, CA, USA (16 Aug 1987). 

Surface finish measurements are usually fitted to models of 
the finish correlation function which are parameterized in terms of 
root-mean-square roughness, o, and correlation lengths, 1. Highly- 
finished optical surfaces, however, are frequently better described 
by fractal models, which involve inverse-power-law spectra and are 
parameterized by spectral strengths, K/sub n/, and spectral indices, 
n. Analyzing measurements of fractal surfaces in terms of o and 1 
gives results which are not intrinsic surface parameters but which 
depend on the bandwidth parameters of the measurement process 
used. This paper derives expressions for these pseudo parameters 
and discusses the errors involved in using them for the character- 
ization and specification of surface finish. 30 refs., 5 figs., 1 tab. 








































































































35338 (INFN/AE—86-1) Are muon neutrinos faster than 
light particles. Comments on a recent paper by Chodos et al. 
Recami, E.; Mignani, R.; Maccarrone, G.D. (Isti 

zionale di Fisica Nucleare, Rome (lItaly)). 1986. 9p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE88701907/JAW. 

A paper appeared recently, which is quite noticeable sice it 
calls attention to interesting experimental results referring to the 
old-dated problem whether neutrinos are Superluminal (or not): but 
it disregards most of the previous thoretical literature. We comple- 
ment it, therefore, from the theoretical (and “historical’’) point of 
view, and add some experimental predictions. Analogously, a very 
recent related paper by Van Dam et al. is briefly commented upon, 
on the basis of the already existing theoretical approaches. 30 refs. 











































































35339 (INFN/AE—86-2) Does thermodynamics require a 
new expansion after > big crunch of our cosmos. Recami, 
E.; Tonin-Zanchin, V. (Istituto Nazionale di Fisica Nu- 
cleare, Rome (Italy)). 1986. 13p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE88701908/JAW. 

Recently, a unified geometrical approach to gravitational 
and strong interactions was proposed, based on the methods of 
General Relativity. According to it, hadrons can be regarded as 
“black-hole type” solutions of new field equations describing two 
tensorial metric-fields (the ordinary gravitational, and the “strong” 
one). By extending the Bekenstein-Hawking thermodynamics to 
those “strong black-holes” (SBH), we show: I) that SBH thermody- 
namics seems to require a new expansion of our cosmos after its 
“Big Crunch” (this thermodynamical indication being rather 
unique, up to now, in showing that a recontraction of our cosmos 
has to be followed by a new “creation”); II) that a collapsing star 
with mass 2Msun=M=15Msun, once overtaken the neutron-star 
phase, must re-explode reaching a diameter of at least a few light- 
days, thus failing to reach the black-hole state. 
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35340 (LA-UR—88-1126) Extension of Boltzmann's 
theory to a liquid. Wallace, D.C. (Los Alamos National 
Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 6p. 
(CONF-880307—2). NTIS, PC A02/MF AO0l1;1. Order 
Number DE88009153/JAW. 

From 3. University of California conference on statistical 
mechanics; Lake Arrowhead, CA, USA (27 Mar 1988). 

A theory for the nonequilibrium statistical mechanics of a 
liquid is presented. This theory consists of coupled evolution equa- 
tions for the one-particle momentum distribution, and for the two- 
particle correlation function, and it possesses the same important 
properties as does Boltzmann’s theory, namely the local conserva- 
tion laws, the local h theorem, and the correct equilibrium solution. 





35341 (LBL—24322) Transcending Newton's legacy. 
Stapp, H.P. (Lawrence Berkeley Lab., CA (USA)). Nov 
1987. Contract AC03-76SF00098. 20p. (CONF-8711189—1; 
CONF-8711189—). NTIS, PC A03/MF AOl. Order 
Number DE88010784/JAW. 

From Newton's legacy: a symposium on the origins and in- 
fluence of Newtonian science; New Orleans, LA, USA (12 Nov 
1987). 

om Science was transformed during the twentieth century by 
three revolutionary developments: the special theory of relativity, 
the general theory of relativity, and quantum theory. These devel- 
opments altered not only scientific practice, but also our ideas 
about the nature of science and the nature of the world itself. The 
author discusses these three developments with regard to both their 
essential differences from classical Newtonian science, and their po- 
tential impact upon the human condition. 


35342 (LBL—24974) Discontinuous inverse Strum-Liou- 
ville problems with symmetric potentials. Kobayashi, Mei. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1988. Contract 
ACO03-76SF00098. 107p. NTIS, PC A06/MF A0O1;1. Order 
Number DE88009803/JAW. 

In this paper we study the Inverse Sturm-Liouville problem 
on a finite interval with a symmetric potential function with two 
interior discontinuities. In the introductory chapter we survey pre- 
vious results on the existence and uniqueness of solutions to inverse 
Sturm-Liouville problems and discuss earlier numerical methods. 
We present a uniqueness proof for the inverse Sturm-Liouville 
problem on a finite interval with a symmetric potential having two 
interior jump discontinuities. We show that any absolutely continu- 
ous function can be expanded in terms of the eigenfunctions of a 
Sturm-Liouville problem with two discontinuities. We consider two 
Sturm-Liouville problems with different symmetric potentials with 
two discontinuities satisfying symmetric boundary conditions and 
symmetric jump conditions. We find that if only a finite number of 
eigenvalues differ then a simple expression for the difference of the 
potentials can be established. In addition, the locations of the dis- 
continuities are uniquely determined. Finally, we derive an algo- 
rithm for solving the discontinuous inverse Sturm-Liouville prob- 
lem numerically and present the results of numerical experiments. 


35343 (SAND—79-2284-Rev.) UCMD92 mass properties 
analysis user guide. LaFrance, L.J.; Rios, M.A. (ed.). 
(Sandia National Labs., Albuquerque, NM (USA)). Jan 
1988. Contract AC04-76DP00789. 39p. 

The use of a mass properties analysis computer program im- 
plemented on the Applicon 3D Graphics System (AGS/880) is pre- 
sented. 7 refs., 18 figs., 1 tab. 


35344 (SAND—87-2405C) The of fission- 
fragment heating. Torczynski, J.R.; Gross, R.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1988. Contract 
AC04-76DP00789. 24p. (CONF-880716—1). NTIS, PC 
— A01;1; GPO Dep. Order Number DE88004347/ 

From 1. national fluid dynamics congress; Cincinnati, OH, 
USA (24 Jul 1988). 

The transient motion of a gas heated in a spatially nonuni- 
form fashion by fission fragments is considered. Comparisons of an 
analytical solution for the one-dimensional Cartesian problem and 
numerical simulations of the Euler equations using the Flux-Cor- 
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rected Transport (FCT) method indicate that the choices of the dif- 
fusion coefficients which yield sixth-order- or fourth-order-accurate 
versions of FCT are not optimal for this problem. A hybrid method 
using diffusion coefficients lying between the values of the above 
versions requires an order-of-magnitude fewer grid points to repro- 
duce the analytical solution. Representative numerical simulations 
are presented to illustrate the different effects that Cartesian and 
axisymmetric geometries have on the gas motion. Numerical simu- 
lations of experiments with two-dimensional effects are compared 
to experimental pressure measurements. 


35345 (SAND—87-3054C) A nodal method for time-de- 
pendent transport equation. Badruzzaman, A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. lip. (CONF-880601—4). NTIS, 
A02/MF A0O1 - 02/MF A01;1; GPO Dep. Order Number 
DE88004285/JAW. 

From American Nuclear Society annual meeting; San Diego, 
CA, USA (12 Jun 1988). 

Numerical time-dependent transport methods implicit in the 

time variable yield cioontaticualby shad stable solutions with the mest 
ratio, r {equals} vAt/Ax, greater than unity, thereby allowing large 
time steps. An explicit scheme, on the other hand, requires r < 1 
for stability. It has been showed, however, that the basic difference 
scheme in the implicit approach can lead to large errors in the solu- 
tion while being stable. They demonstrated that appropriate explicit 
algorithms are considerably more accurate, although restricted to 
small time steps. In this paper we report a nodal procedure applied 
to both the temporal and the spatial variables. Nodal methods, 
which retain higher-order moments of the solution, have been uti- 
lized to solve the static transport equation with much larger cell 
widths than required by the standard differencing schemes to attain 
the same accuracy. 9 refs., 2 figs. 


35346 (UCRL—21029) a modeling of time de- 
— SBS —— in two and 

three dimensions. W S.M. (Lawrence Livermore 
National Lab., CA (USA); Hughes Research Labs., Malibu, 
CA (USA)). Feb 1988. Contract W-7405-ENG-48. 3p. 
rae PC A02/MF: AO1. Order Number DE88008922/ 


Numerical solutions of the equations satisfied by time de- 
pendent stimulated Brillouin scattering have been obtained. The re- 
sults indicate that both the magnitude and conjugation fidelity of 
the Stokes wave fluctuate on a time scale of the order of ten 
phonon lifetimes. 


electromagnetic 
(Lawrence Livermore National Lab., CA 
(USA)). Feb 1988. Contract W-7405-ENG-48. . (CONF- 
880658—2). NTIS, PC A02/MF A01;1; GPO . Order 
Number DE88007020/JAW. 

From IEEE antennas and propagation international symposi- 
um; Syracuse, NY, USA (6 Jun 1988). 

We wish to estimate the sinusoidal electric field within a 
volume V/sub c/, subject to constraints of measured electric field 
at certain points and zero tangential electric field at others. The 
field is expanded in a set of K solenoidal and perhaps irrotational 
modes with unknown amplitudes, defined within the convenient 
dashed volume V/sub e/. Since the number of complex data in the 
three spatial directions, considerably less than the number of com- 
plex amplitudes K, this is an underdetermined problem. We present 
its Gibbs Maximum Entropy (GME) solution. 


35348 Covariant canonical superstrings. Aratyn, H.; In- 
germanson, R.; Niemi, A.J. (Dept. of Physics, Ohio State 
Univ., Columbus, OH (US)). Modern Physics Letters A; 2: 
No. 12, 957-966(Dec 1987). 

A covariant canonical formulation of generic superstrings is 
presented. The (super)geometry emerges dynamically and supergra- 
vity transformations are identified with particular canonical trans- 
formations. By construction these transformations are off-shell 
closed, and the necessary auxiliary fields can be identified with ca- 
nonical momenta. 
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35349 wine Poincare groups and division algebras. 
Gursey, F. (Yale Univ., Physics ae New Haven, CT 
(Oey " aieilien Physics Letters A; 2: No. 12, 967-976(Dec 

The Super Poincare Groups in d = 3, 4, 6 and 10 are repre- 
sented by graded matrices over the four division algebras. It is 
shown that classical superstring actions can be written in the same 
dimensions in terms of the supergroup elements. Possible applica- 
tions are discussed. 


35350 Quantum kinetic theories of —— collisions. 
Rhoades-Brown, M.J.; Ploszajczak, M. (Physics Dept., State 
Univ. of New York, Stony Brook, NY 11794 (US)). pp 485- 
500 of Hadronic matter in collision: Proceedin, of the 
second international workshop on ed equilibrium in 

interaction ph Carruthers, Strottman, D. 


strong 'ysics. 
Teaneck, NJ; World Scientific Pub. ¢ bon (1986). (CONF- 
860440—). 


From 2. international workshop on local equilibrium in 
strong interaction physics: hadronic matter in collision; Santa Fe, 
NM, USA (9 Apr 1986). 

In this paper the authors discuss the nature of their self-con- 
sistent scheme for kinetic theories applied to the simplest possible 
quantum mechanical problem, i.e. a single particle in a local field 
V(chi). This simple problem allows the clearest explanation of their 
general truncation scheme. In addition to this problem, the authors 
discuss generalizations to the many-body quantum mechanical 
system and relate their findings to possible extensions of the Uehl- 
ing-Uhlenbeck model. The connection with, and extensions of the 
classical hydrodynamic limit are also briefly mentioned here. For 
the relativistic problem they discuss the scalar plasma and the 
Q.E.D. plasma (abelian interactions) in the mean-field limit. For the 
quark-gluon plasma they briefly show more recent work on the 
form of quantum hydrodynamic flow for non-abelian interactions. 
They note that the concept of local thermal equilibrium is not re- 
quired in their approach. 
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35351 @PPL—2500) Fusion energy development: Break- 
even and : Keynote address. Furth, H.P. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Feb 1988. Contract 
AC02-76CH03073. 27p. (CONF-870883—3). NTIS, PC 
A03/MF AO01;1. Order Number DE88009336/JAW. 

From Fusion power development: breakeven and beyond; 
Princeton, NJ, USA (27 Aug 1987). 

The scientific feasibility, technological inevitability, and eco- 
nomic necessity of fusion as an energy source are discussed. 
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REFER ALSO TO CITATION(S) 34554, 35072, 35442, 35453, 35457, 35475 


35352 (CONF-880364—13) A CO. laser Thomson scat- 
tering diagnostic for fusion product alpha particle measure- 
ment. Richards, R.K.; Bennett, C.A.; Fletcher, L.K.; 
Hunter, H.T.; Hutchinson, D.P. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract AC05-840OR21400. 13p. NTIS, 
PC A03/MF AO0l;1; GPO Dep. Order Number 
DE88007683/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa, CA, USA (13 Mar 1988). 

A description of a CO, laser Thomson scattering diagnostic 
for fusion alpha particles is presented. Scattering calculations based 
on CIT plasma parameters are presented and compared to previous 
work based on TFTR parameters. Systems components are de- 
scribed and a proof-of-principle test in a nonburning plasma is dis- 
cussed. 8 refs., 3 figs., 1 tab. 
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35353 (CONF-880658—1) A mode-transforming polariza- 
tion-rotatable launcher for the ATF [Advanced Toroidal Fa- 
cility] fusion experiment. Bigelow, T.S.; White, T.L.; 
Kimrey, H.D.; Schaich, C.R. (Oak Ridge National Lab., 
TN USA), [1988]. Contract AC05-840R21400. 5p. NTIS, 
PC 02/MF 01;1; GPO Dep. Order Number 
DES8005070/JAW. 

From IEEE antennas and propagation international symposi- 
um; Syracuse, NY, USA (6 Jun 1988). 

The Advanced Toroidal Facility (ATF) fusion energy exper- 
iment at the Oak Ridge National Laboratory (ORNL) requires 
high-power microwaves for startup and plasma heating. Power 
from a gyrotron oscillator tube at 53.2 GHz will be used to ionize 
and heat the plasma by the electron cyclotron heating (ECH) proc- 
ess. The confining magnetic field of the device is either 0.95 or 
1.9T. The gyrotron tube generates 200 kW in the TEs: mode, 
which is transported in an overmoded 6.35-cm-diam circular wave- 
guide to the ATF vacuum vessel. The launcher consists of a mode- 
converting Vlasov section, which converts the nonpolarized TEs: 
wave into a linearly polarized narrow beam. The beam reflects off 
a tiled spherical reflector grating and is focused at the center of the 
plasma. The polarization can be rotated to optimize the absorption 
efficiency by rotating the grating in the spherical reflector. Overall 
system efficiency is kept high by making the twist reflector large 
enough to catch the Vlasov converter sidelobe power, which is 
partially due to mode conversion in the waveguide system. The 
launcher design and laboratory measurements are discussed. 3 refs., 
3 figs. 


35354 (CONF-880658—3) International workshops for 
the comparison of eddy current codes. Turner, L.R. (Ar- 
gonne National Lab., IL (USA)). Jan 1988. Contract W- 
31109-ENG-38. 13p. NTIS, PC A03/MF A0l;1. Order 
Number T188010082/JAW. 

From IEEE antennas and 
um; Syracuse, NY, USA (6 Jun 1988). 

A series of six wo was held to compare eddy current 
codes, using the six benchmark problems described in the following 
six papers. The problems include transient and steady-state ac mag- 
netic fields, close and far boundary conditions, magnetic and non- 
magnetic materials. All the problems are based either on experi- 
ments or on geometries that can be solved analytically. The work- 
shops and solutions to the problems are described. Results show 
that many different methods and formulations give satisfactory so- 
lutions, and that in many cases reduced dimensionality or coarse 
discretization can give acceptable results while reducing the com- 
puter time required. 12 refs. 


international symposi- 


35355 (DOE/ER/S53220—TS5) First & second quarter 
progress report 1987 on plasma theory and simulation, Janu- 
ary 1-June 30, 1987. Birdsall, C.K. (California Univ., Berke- 
ley (USA). Electronics Research Lab.). 1987. Contract 
FG03-86ER53220. 26p. NTIS, PC A03/MF A01;3. Order 
Number DE88008933/JAW. 

This paper contains papers on general plasma theory and 
plasma-wall physics. Specific titles enclosed are as follows: ion ac- 
celeration in a source sheath with an initial velocity; collector and 
source sheaths of a finite ion temperature plasma; effects of second- 
ary electron emission on the collector and source sheaths of a finite 
ion temperature plasma; effects of ion reflection on the collector 
and source sheaths of a finite ion temperature plasma; and vortex 
dynamics and transport to the wall in a crossed field plasma sheath. 


35356 (DOE/ER/53252—6) Zero-dimensional 
for ZT-H. Klevans, E.H.; V R. (Pennsylvania 
State Univ., University Park (USA). Dept. of Nuclear Engi- 
neering). 27 Apr 1988. Contract FG02-87ER53252. 4ip. 
a PC A03/MF AO01;1. Order Number DE88009174/ 
An improved zero-dimensional model which includes a coro- 
nal non-equilibrium treatment of impurities and which takes into ac- 
count the ionization energies of deuterium and of the impurities in 
the energy balance for a Reversed Field Pinch (RFP) device, is ap- 
plied to the study of the ZT-H device. The ZT-H device is de- 
signed to operate at 4MA and the simulations focus on 4MA oper- 
ation. The studies include: (i) the effects of different (IN); (ii) the 
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effects of changing {tau}/sub pi/, the particle lifetime of the i/sup 
th/ impurity species; (iii) the effects of having different levels of 
carbon inpurity; (iv) the sensitivity of the model to C/sub 4RP/, 
the multiplicative coefficient for the ramping phase which is used in 
the ion heating term; and (v) the effect of keeping B/sub theta/ 
fixed at 0.1 in {tau}/sub Epsilon/ rather than computing B/sub 
theta/ from its definition. The results show that T/sub e/ and T/ 
sub i/ are essentially identical and vary approximately proportion- 
ately to (IN). The effect of doubling the impurity recycling time 
{tau}/sub pi/, from 5 ms to 10 ms, results in T increasing by a 
factor of approximately 1.6. High levels of carbon impurity are 
damaging to temperature behavior, e.g., increasing the carbon im- 
purity from 5% to 10% of the n/sub e/, requires increased ohmic 
ing by 20% in order to reach T = 3130 eV for (IN) = 6.0 
{times} 10/sup {minus/14} A{minus}m. The model is not sensitive 
to small changes in the ramp coefficient C/sub 4RP/. The effect of 
keeping B/sub theta/ constant at 0.1 is to produce higher tempera- 
ee eet ee, eee ee For 
le when (IN) = 3.0 {times} 10/sup {minus/14} A{minus}m 
and { tau}/sub pi/ = 5.0 ms, there is an increase in T by a factor of 
more than two. Also with 8/sub theta/ constant at 0.1, the confine- 
ment times are higher. 5 refs., 29 figs., 3 tabs. 


35357 (DOE/ER/53261—T2) Laser scattering off of 
alpha particle cyclotron harmonic resonances: Annual per- 
formance report. Aamodt, R.E. (Lodestar Research e 
Boulder, CO (USA)). 17 May 1988. Contract FG02- 
87ER53261. 8p. NTIS, PC A02/MF AO01;1. Order Number 
DE88010240/JAW. 


The active probing of burning plasmas to quantitatively de- 
termine high energy alpha particle characteristics is the main pur- 
pose of the laser and gyroton scattering program. Progress to date 
includes a systematic evaluation of homogeneous results, analytical 
study of alpha particle harmonic resonances, and investigations of 
finite size detection systems. (DWL) 


35358 (DOE/ET—51013-249) Evolution of pe vari- 
and potential in rotating 


ation of impurity density 
tokamak : Part 2. Zanino, R. (Massachusetts Inst. of 
Tech., Cambridge (USA). Plasma Fusion Center). Mar 
1988. Contract *\.002-78ET51013. 3lp. (PFC/RR—88-4). 
er PC A03/MF A01;1. Order Number DE88009882/ 

We present numerical results of a 1-D (poloidal), time de- 
pendent code for the description of ion impurity transport on a 
given tokamak magnetic surface, in the presence of momentum 
sources such that, as observed in neutral beam injection experi- 
ments, the toroidal rotation velocities be comparable to or larger 
than the impurity thermal speed. We show that the densities, the 
velocities and the ambipolar potential reach a quasi steady state 
characterized by significant poloidal gradients, on a time scale of 
the order of the collision time, i.e. faster than the radial diffusion 
scale. To obtain this steady state a phenomenological drag force 
needs be introduced; we find that a purely classical, gyroviscous 
force alone is apparently insufficient to obtain a steady state, within 
the framework of the present model which retains only the zero-th 
order, in the Larmor radius expansion, ion-impurity friction. 


35359 eae Neoclassical diffusion due 
to trapping/detrapping orbits in stellarators: Annual progress 
for the period 15,1987 14, 1988. 
Cary, J.R. (Colorado Univ., Boulder (USA)). Mar 1988. 
Contract FG02-85ER53207. 38p. NTIS, PC A03/MF 
A01;1. Order Number DE880085 /JAW. 
In the last funding year significant progress was made in un- 
ing the orbits of charged particles in stellarators and rip- 
pled tokamaks. Averaged equations of motion were derived for the 
invariants found in previous work. The first-order corrections to 
the ripple-averaged invariants were found. A code for testing the 
analytical theory was developed. The phase change between suc- 
cessive separatrix crossings was derived. A code for testing the 
effect of quantum quenching of the separatrix crossing induced 
spreading of the adiabatic invariant was nearly completed. The 
completed work allows significant savings in computer time for 
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Monte Carlo codes. It will also reduce the dimensionality of linear- 
ized collision operator theory. 


35360 (DOE/OR/00033—T404) Parallel 
Resonance 


Cyclotron Heating) in Tokamaks. 
Smithe, D.N. eae Univ., Ann Arbor (USA)). 1987. 
Contract AC05-760R00033. 225p. NTIS, PC A10/MF 
A01;1. Order Number DE8800903 /IAW. 

This dissertation examines the effects on Ion Cyclotron Res- 
onance Heating of parallel nonuniformity in the magnetic field 
which arises from the poloidal field in a tokamak and the universal 
(major nae {minus/1} scaling of the cyclotron frequency. 
the analysis is the macroscopic warm plasma current 
including temperature in the sense of the finite Larmor radius ex- 
pansion and the quasilocal approximation of the guiding 
center motion. A 1-D numerical application of the fully nonlocal 
integral dielectric is performed. Parallel gradient effects are studied 
for He-3 minority, 2nd harmonic deuterium, and hydrogen minority 
Seatac to soliealetie: Tas estabas dave’ ends cagilieics eamotned of 
the toroidal wavenumber absorption spectrum, and a wealth of new 
behavior on the local propagation scale. 95 refs., 37 figs. 


35361 (ENEA-RT-FUS—87-14) Contributions to the 7th 
topical conference on of | power to 
plasmas (Kissimmee, May, 4-6, 1987). Alladio, F. (ENEA, 
Rome (Italy)). Jul 1987. 13 p. (CONF-870570—). NTIS (US 
Sales y), PC A03/MF AOl. Order Number 
DE88753204/JAW. 

From 7. topical conference on applications of radio-frequen- 
cy power to plasmas; Kissimmee, FL, USA (4 May 1987). 

High density plasma was heated in order to control the den- 
sity limit and the scaling of specific power with frequency. As the 
density increased, the enhancement of the 4th harmonic of the ECE 
signal became weaker presumably due to worse accessibility and 
larger drag which progressively quenches the development of elec- 
tron tails. 


35362 (ENEA-RT-FUS—87-16) Contributions to the 14th 

conference on controlled fusion and plasma physics 
(Madrid, June 22-26, 1987). Alladio, F. (ENEA, Rome 
(Italy)). at 1987. 53 p. (CONF-870629—). NTIS (US Sales 
ww A04/MF AOl. Order Number DE88753207/ 


From 14. European conference on controlled fusion and 
plasma physics; Madrid, Spain (22 Jun 1987). 

Information, obtained from studies and experiments under- 
taken at the Frascati Energy Research Center, is given on con- 
trolled fusion and plasma physics. Topics include: sawtooth heat 
pulse diffusion, sawtooth trigger, sawtooth crash, plasma confine- 
ment, 2-D simulations, triton burn-up measurement, ion-sound para- 
metric decays of lower hybrid waves, radial and poloidal distribu- 
tion of impurities, electron thermal conductivity measurement, LH 
wave analytical propagation, resistive electrostatic instabilities, and 
neutron scattering numerical evaluation. 


35363 (GA-A—19159) Toroidal and poloidal soft x-ray 
imaging system on the DIII-D tokamak. Snider, R.; Evanko, 
R.; Haskovec, J. (General Atomics Co., San , CA 
(USA)). Feb 1988. ane AC03-84ERS1 14p. 
(CONF-880364—23). NTIS, PC A03/MF AO0OI;1. " Order 
Number DE88010585/JAW. 

From 7. i conference on high temperature plasma 
Rene re Ce ee ee ee 

A idal soft x-ray imaging system is being added to the 
currently installed poloidal soft x-ray system on the DII-D toka- 
mak. The poloidal array is used to determine the poloidal mode 
structure and location of internal helical MHD perturbations in the 
plasma. The new array will add toroidal mode identification capa- 
bility. The four detector arrays are toroidally spaced in a manner 
which allows identification of toroidal mode numbers of up to 24. 
Beryllium vacuum windows separate the detectors from the toka- 
mak vacuum and also serve as low energy filters. The separate de- 
tector vacuum chambers can be filled with a gas which changes the 
low energy cutoff of the system. By proper selection of the gas and 
pressure the low energy cutoff can be chosen over the entire range 
of the detector sensitivity (500 eV-1200 eV). This capability can be 
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used to produce crude x-ray spectra for the entire imaging system 
or for gain control. 


35364 (GA-A—19174) Vertical viewing ECE diagnostic 
for the DIII-D tokamak. James, R.; Janz, S.; Ellis, R.; Boyd, 
D.; Lohr, J. (General Atomics Co., San Diego, CA (USA)). 
Feb 1988. Contract AC03-84ER51044. 15p. (CONF- 
880364—22). NTIS, PC A03/MF A01;1. Order Number 
DE88010586/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa, CA, USA (13 Mar 1988). 

The vertical viewing ECE di ic on DII-D will be 
used to assess the non-thermal electron distributions resulting from 
ECRH and Electron Cyclotron Current Drive experiments. Elec- 
tron cyclotron emission along a vertical chord is collected using an 
ellipsodal focusing mirror and retro-reflector (the latter to minimize 
wall reflections). The emission is then transported 
{approximately}20m using a quasi-optical transport system com- 
prised of 8 lenses and 3 mirrors, and detected between the 2nd and 
the 10th harmonicas by a fast scanning (40 Hz) Michelson interfer- 
ometer. The entire system has been aligned using a Gaussian beam 
simulator and absolutely calibrated, in-situ using a cold liquid nitro- 
ee eee 


35365 (GA-A—19192) Multipoint Thomson scattering di- 
agnostic for DIII-D. Hsieh, C.L.; Chase, R.; DeBoo, J.C.; 
Evanko, R.G.; Gohil, P.; Snider, R.T.; Stockdale, R.E. 
(General Atomics Co., San Diego, CA (USA)). Feb 1988. 
Contract AC03-84ER51044. 14p. (CONF-880364—19). 
NTIS, PC A03/MF A0Ol; G Dep. Order Number 
DE88008737/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; — CA, USA (13 Mar 1988). 

The multipoint Thomson scattering diagnostic for DIII-D 
has been in operation since early 1987. ath: bn anny ob amend 
electron temperatures as low as 50 eV at densities of a few times 
10"? cm™* and a spatial resolution of 1.4 cm in the plasma edge 
region has been essential in the study of H-mode plasmas. The 
major components of the diagnositic system consist of a 10-J ruby 
laser, many stages of funnel shaped beam baffles, stacks of razor 
blades for viewing and stray light dumps, two wide-angle lenses for 
the collection of scattered light through re-entrant window ports 
with protection shutters, 88 fiber bundles 15 m in length for light 
transmission to an {line<integral}1.9 spectrometer, an intensified 
CCD camera system capable of single photon detection, and a 
VAX computer for hardware control and data processing. The 
input end of the fiber bundle is made demountable so the view lo- 
cations can be to optimize the spatial resolution for 
the plasma region of interest. 2 refs., 7 figs. 


35366 (GTFR—80) NBI [Neutral Beam Injection] cur- 
rent drive sensitivity study for TIBER [Tokamak Ignition/ 
Burn Experimental Reactor] II, ITER-US [International 

Reactor] and INTOR. Pautasso, 
G.; Mandrekas, J.; Stacey, W.M. (Georgia Inst. of Tech., 
Atlanta (USA). Fusion Research nd. Feb 1988. Con- 
tract AS05-78ET52025. 23p. NTIS, PC A03/MF AOl. 
Order Number DE88008606/JAW. 

The current driven by neutral beam injection is calculated 
for three different reactor designs: TIBER II, ITER-US and 
INTOR. The sensitivity of the current drive efficiency to plasma 
and beam parameters is studied, and general conclusions are drawn. 
12 refs., 8 figs., 1 tab. 


35367 (HIFT—133) Equilibrium and stability of helical 
systems. Hayashi, Takaya; Todoroki, Jiro. (Hiroshima Univ. 
(Japan). Inst. for Fusion Theory). Apr 1987. 23p. NTIS (US 
Sales Onl PC A03/MF AOl. Order Number 
DE88752599/JAW. 


For the purpose of preparing basic data for designing a new 
large helical system, we have made a numerical survey of equilibri- 
um and linear stabilities of | = 2 torsatronheliotron. We try to find 
out optimum configuration in a wide parameter space where the 
coil aspect ratio y/sub c/ is changed as well as the pitch period 











70 FUSION ENERGY 
7001 Plasma Research 


number M. We determine the parameter region within which a 
high 8 current-less plasma is obtained from the view points of both 
the equilibrium and stability limits. Moreover, we execute a sensi- 
tivity analysis of various parameters on the stability, such as the 
vertical field, the quadruple field, the pressure profile, the shape of 
the helical coil, and the pitch modulation. We find each parameter 
gives strong influence on the stability. 


35368 (HIFT—137) Global and local magnetohydrodyna- 
mic relaxations. Sato, Tetsuya; Horiuchi, Ritoku; Kusano, 
Kanya. (Hiroshima Univ. (Japan). Inst. for Fusion Theo: ry). 
Jun 1987. 23p. NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88752602/JAW. 

Based on theoretical and computational considerations, mag- 
netic reconnection driven nonlinearly by an kink instability is con- 
firmed to play the key role in the magnetohydrodynamic relaxation. 
An important finding is that the relaxation takes either global relax- 
ation (helicity-conserved relaxation, notably, the RFP relaxation) or 
local relaxation (non-helicity-conserved relaxation, notably, the to- 
kamak relaxation), depending on whether the involved reconnec- 
tion is total or partial. 


35369 (PPJ-DT—135) Development of fusion and 
radiation 


plasma diagnostics center-synchrotron 

(1). Outline of calibration plan. Morita, lg em 
Junji; Fukui, Kazutoshi; Sakai, Kusuo; Watanabe, Mak: 
Ishiguro, Eiji; Yamashita, Kojun. (Nagoya Univ. ciean 
Inst. of Plasma Physics). Now 1987. 3lp. (in Japanese). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE88753129/JAW. 

Since the foundation of FPDC in April 1985, a system 
(FPDC-SRX) for the synchrotron radiation experiment at UVSOR 
facility of IMS, Okazaki, has been developed for the purpose of es- 
tablishing calibration techniques of optical components, detectors 
and spectrometers for plasma diagnostics. The SRX is composed of 
a beam line (BLSB), a primary monochromator of plane grating 
type and a calibration chamber. The present status of the SRX is 
described, although the calibration chamber is being designed. 


35370 (JAERI-M—87-196) Multi-mode optical fibers for 
simultaneous 13-position measurements Thomson scattering 
in the JFT-2M tokamak. Yamauchi, Toshihiko; 
Nakazawa, Ichiro; Matoba, Tohru; Ogura, Yoshiaki. (Japan 
Atomic Energy Research Inst., Tokyo). Nov 1987. 22p. 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE88753133/JAW. 

The characteristics of fiber bundles for Thomson scattering 
optics are studied, whose fibers are made of multi-mode optical 
fibers. The variety of output patterns were observed by weighting 
on the fiber as well as by bending it after passing a He-Ne laser 
through a fiber bundle. This variety influenced the matching loss 
considerably. Then, the effect of former is larger than the latter, 
which is caused by the micro bending. And also, the spread of 
pulse width by weighting is connected with the spread of output 
pattern. The spread of pulse width was about 3ns at the most in a 
2.3 m length of fiber bundle. 


35371 (JAERI-M—87-198) Application of the model of 
the relativistic anti-loss-cone distribution to ECE spectrum in 
discharge applying LH wave. Sato, Masayasu; Yokomizo, Hi- 
deaki. (Japan Atomic Energy Research Inst., Tokyo). Nov 
1987. 33p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE88753135/JAW. 

The electron cyclotron emission (ECE) is dominated from 
supra-thermal electron in discharge applying LH wave. We obtain 
informations of supra-thermal electron by applying the model of the 
relativistic anti-loss-cone distribution to ECE spectrum in the dis- 
charge. In this model, the emission perpendicular to the magnetic 
field are considered. The frequency range is considered to be well 
above the plasma and electron cyclotron frequencies, thus collec- 
tive effects can be neglected. The electron distribution is assumed 
to be anisotropic in the velocity space and strongly extended in the 
direction parallel to the magnetic field, namely the relativistic anti- 
loss-cone distribution. The informations of supra-thermal electron 
are obtained by the following way. The temperature and density of 
the supra-thermal electron and the anti-loss-cone angle are obtained 
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from the power spectrum of LH wave launched, the measured 
slope of the spectrum of ECE and the spectral radiance of ECE. 


35372 (JAERI-M—87-204) Fast wave current-drive in 
INTOR plasma. Kishimoto, Yasuaki; Takizuka, Tomonori; 
Hamamatsu, Kiyotaka; Fukuyama, Atsushi; Itoh, Sanae; 
Itoh, Kimitaka. (J Atomic Energy Research Inst., 
Tokyo). Dec 1987. 38p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88753139/JAW. 

The global analysis of the fast wave current-drive in INTOR 
plasma considering the entire antenna-plasma system is presented. 
The phase shifted antenna array is used to inject the wave momen- 
tum to the plasma. The accessibility condition of the fast wave is 
investigated in order to optimize the launching condition. The opti- 
mum phase for the efficient current-drive is found and the global 
efficiency about (0.15 ~ 0.18)AW is obtained in the density and 
temperature region of n-bar/sub e/ = 7 x 10’® m~® and T-bar/sub 
e/ a 20 keV. The value of the fusion energy multiplication factor is 
estimated when the plasma current is sustained by the RF wave. It 
is found that the higher temperature and lower density plasma is 
more efficient for a tokamak reactor under the condition of the 
constant plasma pressure. The spatial profile of the induced current 
is also obtained and shows the possibility of the current profile con- 
trol by changing the antenna phase. 


35373 (LA—11212-MS) A one-and-a-quarter-dimensional 
transport code for field-reversed configuration studies: A 
user's guide for CFRX. Hsiao, Ming-Yuan; Werley, K.A.; 
Ling, Kuok-Mee. (Los Alamos National Lab., NM (USA)). 
May 1988. Contract W-7405-ENG-36. 48p. NTIS, PC A03/ 
MF AO1;1. Order Number DE88010696/JAW. 

A one-and-a-quarter-dimensional transport code, which in- 
cludes radial as well as some two-dimensional effects for field-re- 
versed configurations, is described. The set of transport equations is 
transformed to a set of new independent and dependent variables 
and is solved as a coupled initial-boundary value problem. The 
code simulation includes both the closed and open field regions. 
The axial effects incorporated include global axial force balance, 
axial losses in the open field region, and flux surface averaging over 
the closed field region. Input, output, and structure of the code are 
described in detail. A typical example of the code -results is also 
given. 20 refs., 21 figs., 7 tabs. 


35374 (LA-UR—88-1643) Fusion product Talley, 
T.L.; Hale, G.M. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. Sp. (CONF-880546—9). 
NTIS, PC A02/MF A0O1;1. Order Number DE88010912/ 
JAW. 

From International conference on nuclear data for science 
and ae Mito, Japan (30 May 1988). 

ccurate fusion product data is required for most fusion 

diiiees deahenions The energy broadening of reaction products is 
demonstrated to be more complicated than the usual Gaussian 
broadening. The accurate integrals are performed to obtain <E/ 
sub incoming/>, <ov>, and <dNdE> for all binary reactions in 
the four- and five-nucleon systems. Reaction cross sections were 
developed using R-Matrix models that include most recent meas- 
urements. 


35375 (PPPL—2488) X-ray transitions in highly charged 
neonlike ions. Beiersdorfer, P.; von Gjoeler, S.; Bitter, M.; 
Hinnov, E.; Bell, R.; Bernabei, S.; Felt, J.; Hill, K.W.; 
Hulse, R.; Stevens, J.; Suckewer, S.; Timberlake, J.; 
Wouters, A.; Chen, M.H.; Scofield, J.H.; Dietrich, D.D.; 
Gerassimenko, M.; Silver, E.; Walling, R.S.; Hagelstein, 
P.L. (Princeton Univ., NJ (USA). Plasma Physics Lab.; 
Lawrence Livermore National Lab., CA (USA); Massachu- 
setts Inst. of Tech., Cambridge (USA). Research Lab. of 
Electronics). Nov 1987. Contract AC02-76CH03073. 29p. 
cae PC A03/MF A0O1;1. Order Number DE88009349/ 

Wavelength measurements of n=3 to n=2 transitions in 
neonlike Xe**, La‘***, Nd®*, and Eu®** have been made using a 
high-resolution Bragg-crystal spectrometer on the Princeton Large 
Torus tokamak. The measurements cover the wavelength regions 
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2.00 to 3.00 (angstrom) and include the electric dipole, and the 
electric and magnetic quadrupole transitions. The measured wave- 
lengths are compared to energy levels obtained from a multiconfi- 
gurational Dirac-Fock calculation. Systematic differences between 
the experimental and theoretical values are found, which vary 
smoothly with atomic number. The magnitude of the differences 

on the particular type of transition and ranges from -2.8 
eV to +2.2 eV. Inclusion of electron correlation corrections due to 
ground state correlations and (super) Coster-Kronig type fluctua- 
tions in the theoretical energies is shown to reduce the differences 
for some but not all types of transitions. 


35376 (PPPL—2492) Nonlinear self-sustainment of mag- 
netic islands. White, R.B.; Romanelli, F. Univ., 
NJ (USA). Plasma Physics Lab.). Jan 1988. Contract AC02- 
76CH03073. 14p. NTIS, PC A03/MF A01;1. Order Number 
DE88009353/JAW. 

A mechanism is proposed for a nonlinear self-sustainment of 
magnetic islands which relies on the presence of a chaotic region. 
Particles diffusing in the stochastic magnetic field produce a local 
increase of current which in turn sustains the original perturbation 
if the equilibrium profile is concave. It is shown that the new equi- 
librium is stable. In a tokamak the mechanism is operative in the 
region outside the q=2 surface, in agreement with the observation 
of strong electron confinement degradation in this region. 14 refs., 3 
figs. 


35377 (PPPL—2498) Nonlinear gyrokinetic theory for 
finite-B plasmas. Hahm, T.S.; Lee, W.W.; Brizard, A. 
(Princeton Univ., NJ (USA). ‘Plasma Physics Lab.). Feb 
1988. Contract AC02-76CH03073. 27p. 

A self-consistent and energy-conserving set of nonlinear gyr- 
okinetic isti of the averaged Vlasov and 


equations, 
Maxwell's equations for finite-8 plasmas, is derived. The method 


utilized in the present investigation is based on the Hamiltonian for- 
malism and Lie transformation. The resulting formation is valid for 
arbitrary values of k{perpendicular}{rho}/sub i/ and, therefore, is 
most suitable for studying linear and nonlinear evolution of mi- 
croinstabilities in tokamak plasmas as well as other areas of plasma 
physics where the finite Larmor radius effects are important. Be- 
cause the underlying Hamiltonian structure is preserved in the 
present formalism, these-equations are directly applicable to numer- 
ical studies based on the existing gyrokinetic particle simulation 
techniques. 31 refs. 


35378 (PPPL—2508) Broadband measurements of elec- 
tron cyclotron emission in TFTR [Tokamak Fusion Test Re- 
actor] using a quasi-optical light collection system and a po- 
larizing Michelson interferometer. Stauffer, F.J.; Boyd, D.A.; 
Cutler, R.C.; Diesso, M.; McCarthy, M.P.; Montague, J; 
Rocco, R. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Apr 1988. Contract AC02-76CH03073. 49p. NTIS, 
PC A03/MF AO01;1. Order Number DE88009344/JAW. 

For the past three years, a Fourier transform spectrometer 
diagnostic system, eae a fast-scanning polarizing Michelson 
interferometer, has been operating on the TFTR tokamak at 
Princeton Plasma Physics Laboratory. It is used to measure the 
electron cyclotron emission spectrum over the range 2.5 to 18 cm/ 
sup {minus/1} (75-540 GHz) with a resolution of 0.123 cm/sup 
{minus/1}(3.7 GHz), at a rate of 72 spectra per second. The quasi- 
optical system for collecting the light and transporting it through 
the interferometer to the detector has been designed using the con- 
cepts of both Gaussian and geometrical optics in order to produce a 
system that is efficient over the entire spectral range. The commeri- 
cal Michelson interferometer was custom-made for this project and 
is at the state of the art for this type of specialized instrument. Vari- 
ous pre-installation and post-installation tests of the optical system 
and the interferometer were performed and are reported here. An 
error propagation analysis of the absolute calibration process is 
given. Examples of electron cyclotron emission spectra measured in 
two polarization directions are given, and electron temperature 
files derived from each of them are compared. 34 refs., 17 figs. 


35379 (PPPL—2509) 

Furth, H.P. (Princeton Univ., NJ ysics 
Lab.). Mar 1988. Contract AC02-76CH03073. 60p. NTIS, 
PC A04/MF AO01;1. Order Number DE88009345/JAW. 
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Both magnetic and inertial confinement research are entering 
the plasma parameter range of fusion reactor interest. This paper 
reviews the individual and common technical problems of these 
two approaches to the generation of thermonuclear plasmas, and 
describes some related applications of high-temperature plasma 
physics. 


35380 ace Profile correction to electron tem- 
perature and enhancement factor in soft x-ray pulse-height- 
analysis measurements in tokamaks. Sesnic, S.; Diesso, M.; 
Hill, K.; Holland, A.; Pohl, F. (Princeton Univ., NJ (USA). 
Plasma ysics Lab.; Max- 5 grange fuer " Plasmaphy- 
sik, uakion (Germany, F.R.)). Apr 1988. Contract AC02- 
76CHO03073. OSp. NTIS, PC A03 A01;1. Order Number 
DE88009346/JAW. 

Because soft x-ray pulse-height-analysis (PHA) spectra con- 
tain chordal information, the electron temperature and the radiation 
intensity (enhancement factor) measurements do not represent the 
local values. Assuming that the profile Ansatz for the electron tem- 
perature and density is of the form n/sub eo/[1-{ra)?]/sup a/ and 
kT/sub eo/[1--(ra)?]/sup 8/, we obtain the correction factors for 
the electron temperature and the enhancement factor as a function 
of the profile coefficients a and 8 and the energy at which the 
evaluation was made. The corrected values of the temperature are 
typically between 1 to 10% higher than the values derived from the 
raw chordal spectra. We also correct the measured radiation inten- 
sity for the profile effects. Finally, the spectrum distortion due to 
pulse pile-up effects is evaluated. A set of curves is given from 
which the distortion of the spectrum can be obtained, if the elec- 
tron temperature, the Be or Al filter thickness, and the electronic 
parameters of the acquisition system are known. 7 refs., 23 figs. 


35381 (REPT—87-174) FOM contributions to the 14th 
European conference on controlled fusion and plasma physics. 
(Stichting voor Fundamenteel Onderzoek der Materie, Jut- 
phaas (Netherlands). Inst. voor Plasma-Fysica). Aug 1987. 
35p. (ETN—88-91606; CONF-870629—). NTIS, PC A03/ 
MF AOl. 

From 14. European conference on controlled fusion and 
plasma physics; Madrid, Spain (22 Jun 1987). 

Electron cyclotron heating; microturbulent flucuations in a 
Tokamak; high Beta plasmas; screw pinch stability; flux coordinate 
studies at high beta; electron heat transport; the shear Alfven spec- 
trum of analytic high Beta equilibria; and screw pinch confinement 
were discussed. 


35382 (REPT—87-174, pp vp) Simulation of electron cy- 
clotron heating in TFR. Westerhof, E. Aug 1987. NTIS, PC 
A03/MF A01. (ETN—88-91606; CONF-870629—). 

From 14. European conference on controlled fusion and 
plasma physics; Madrid, Spain (22 Jun 1987). 

A high power (over 500 kW) electron cyclotron heating 
(ECH) experiment was carried out. Bulk heating experiments were 
analyzed by one dimensional transport code simulations. All experi- 
mental regimes are addressed, concentrating on global properties 
and trends of discharges in the different regimes instead of simulat- 
ing one particular discharge. A regime with good confinement is 
found for low plasma currents. At higher currents lower confine- 
ment times are found and a high level of MHD activity (mainly 
m=2, 3) is observed. When ECH is applied, these regimes con- 
verge, i.e., even at low ECH powers the confinement in the low 
current regime is strongly degraded and approaches that of the 
high current regime. During part of the experiment a calorimeter 
was mounted in the shadow of the limiter. This gave a high level of 
metallic impurities. Under these conditions the confinement is 
slightly worse than in the high current regime and no dependence 
on current is found. 


35383 (REPT—87-174, pp vp) Microturbulent fluctua- 
tions in the TORTUR to! tokamak. Donne, A.J.H.; Barth, C.J.; 
Degroot, B.; Vanderlaan, H.A.; Vandermeiden, EEL; 
Remkes, G.J. 3; Vantoledo, W.; ; Dezeeuw, W.A.; Dekluiver, 
H. Aug 1987. NTIS, PC A03/MF AOI. (ETN—88-91606; 
CONF-870629-—). 
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From 14. European conference on controlled fusion and 
plasma physics; Madrid, Spain (22 Jun 1987). 

Microturbulent plasma fluctuations in TORTUR were stud- 
ied by collective scattering of 4 mm waves at 90 deg in the fre- 
quency range from 500 Hz to 100 MHz. Regions of plasma fluctua- 
tions near 1 MHz and between 5 and 55 MHz were observed 
during the plateau phase, apart from the commonly observed spec- 
tral region (20 to 700 kHz) which is attributed to low-frequency 
electrostatic and magnetic drift waves. The intensities registered as 
a function of frequency and time are shown for the three spectral 
regions. The slow-time periodicities which modulate the signals are 
familiar for tokamak discharges at relatively high q-values. Syn- 
_ Chronous modulation of Te and Ip are shown. 


35384 (REPT—87-174, pp vp) Formation of high-Beta 
Ce ee a 
A.A.M.; Hayase, H.; Hirota, I; Kiyama, H.; Kiyama, S.; 
Maejima, Y.; Sato, Y;; Yahagi, E.; Kito, M. Aug 1987. 
NTIS, PC A03/MF_ AOl. (ETN—88-91606; CONF- 
870629—). 

From 14. European conference on controlled fusion and 
plasma physics; Madrid, Spain (22 Jun 1987). 

Confinement t and stability properties of high-beta plasmas in 
a toroidal screw pinch machine with an elliptic minor cross-section 
and a small aspect ratio is discussed. Plasma diagnostics and data 
analysis, and results obtained in the usual mode of operation are dis- 
cussed. Results of the matched screw-pinch mode are presented. In 
this mode, the bias field and predischarge current are combined 
with the power-crowbar circuits in such a way that Bt and Ip in- 
crease almost simultaneously to their maximum values in 0.5 msec 
at a nearly constant value of qI at the wall. For both modes, the 
time evolution of a typical discharge is shown. 


35385 (REPT—87-174, pp vp) a of a screw-pinch 
plasma to global MHD ‘modes. Rem, J.; Lassing, H.S.; 
Goedbloed, J.P. Aug 1987. NTIS, PC A03/MF Al. 
(ETN—88-91606; CONF-870629—). 

From 14. European conference on controlled fusion and 
plasma physics; ‘Madrid, Spain (22 - a 

The ity of a screw pinch plasma configuration (a high- 
beta plasma surrounded by force-free currents) to internal and ex- 
ternal kink modes was investigated by numerical simulation. The 
high-beta plasma and the force-free current region are treated as an 
axisymmetric toroidal plasma with a circular cross-section, with 
special pressure and current profiles. The pressure profile is as- 
sumed to have its maximum on the magnetic axis and to be narrow, 
ie., large gradients are restricted to the high-beta plasma region. 
This profile is thus not very different from that occurring in a toka- 
mak. The creation and heating of the plasma by shock-heating and 
adiabatic compression indicates that most of the current should 
flow near the high-density plasma and/or in the force-free current 
region. The stability diagram indicates that the screw pinch must 
rely on wall stabilization, but the mode is predominantly internal, 
and not sensitive to wall effects. 


35386 (REPT—87-174, pp vp) Flux coordinate studies of 
elongated plasmas at high Beta. Goedbloed, J.P.; Kleibergen, 
R.; Rem, J. Aug 1987. NTIS, PC A03/MF AOl. (ETN_88. 
91606; CONF-870629—). 

From 14. icin 
plasma physics; Madrid, S oom (22 Jun 1987). 

Variational principles for the numerical determination of the 
Alfven spectrum of a high-Beta tokamak of arbitrary cross-section 
were obtained exploiting nonorthogonal rho, theta, phi coordinates. 
The variational principles describe: external kink modes (properly 
taking the influence of an arbitrarily shaped outer conductor into 
account), internal kink modes at high Beta, and ballooning modes. 
All these modes are to be considered manifestations of the Alfven 
wave in the curved environment created by the equilibrium of a 
high Beta tokamak. Therefore these effects are not masked by the 
presence of the irrelevant magnetosonic modes. 


(REPT—87-174, pp vp) Electron heat transport in 
TFR with Electron Cyclotron Resonance Heating (ECRH). 
Deesch, H.P.L. Aug 1987. NTIS, PC A03/MF AOI1. 
(ETN—88-91606; CONF-870629—). 
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From 14. European conference on controlled fusion and 
plasma physics; Madrid, Spain (22 Jun 1987). 
esults on electron heat transport in a facility comprising 
three 60 GHz gyrotrons, each delivering over 200 kW for 100 msec 
in the TEO2 mode are presented. Experimentally measured trans- 
mitted power agrees with ray tracing and absorption calculations 
for central heating. An almost instant (faster than 30 microsec) in- 
crease in the effective electron heat conductivity coefficient is 
found when gyrotron power is switched on. 


35388 eS pp Seana’ Wishes ~ 
el oe 


J.P. Aug 1987. NTIS: PC At PC A03/MF AOI. (ETN—88-91606. 
CONF-870629—). 
From 14. European conference on controlled fusion and 
plasma Wile tumsien Madrid, — (22 Jun 1987). 
the HBT-code the need arose to have an in- 
Gitiliadauiadbinrinn nimalanchiptegeteataie bee te 
influence of the plasma shape on the Alfven spectrum. Therefore, a 
spectral analysis for a special analytic equilibrium was performed. 


35389 (REPT—87-174, ‘oP 3?) Improved confinement of 
screw pinch plasmas in SPICA 2. Cuabee Aen Lassing, 
H.S.; Lok, J.; Vandermeer, A.F.G.; ts, D. Aug 1987. 
NTIS, PC A03/MF AOI. (ETN— 8-91606; CONF- 
870629—). 

From 14. European conference on controlled fusion and 
plasma res Madrid, Spain (22 Jun 1987). 

A toroidal screw pinch device was built to study the con- 
finement and stability properties of plasmas having a highly elon- 
gated minor cross-section and a current density profile much broad- 
er than the pressure profile. This configuration is produced by ap- 
plying a fast-rising toroidal field (BT) to, and inducing simulta- 
neously a toroidal plasma current (Ipl) in, a partially ionized gas. 
After the shock formation, BT and Ipl are (actively) crowbarred to 
study the evolution of the plasma. The main circuits and the pre- 
heating system were modified so that each discharge can be rou- 
tinely passively crowbarred, with a decay time of 0.35 msec, lead- 
ing to reduced plasma-wall interaction prior to and during the main 
discharges. 


(SAND—87-1954) REFLEX: An energy deposition 
oa that models the effects of electron reflection during elec- 
tron beam heating tests. Stone, C.A. IV; Croessmann, C.D 
Whitley, J.B. (California Univ., Los Angeles (USA). School 
of Engineering and Applied Science; Sandia National Labs., 
Albuquerque, NM SA)). Jan 1988. Contract AC04- 
76DP00789. 137p. NTIS, PC A0O7/MF AOl1;3. Order 
Number D 789/JAW. 

This report describes an energy coupling model that consid- 
ers electron reflection losses during electron beam heating experi- 
ments. This model is embodied on the REFLEX computer code, 
written in standard FORTRAN 77. REFLEX currently models 
energy deposition phenomena in three different sample geometries. 
These configurations include flat, cylindrical shell, and hemispheri- 
cal shell surfaces. Given the electron beam operating parameters, 
REFLEX calculates the heat flux profile over a sample's surface, 
the total amount of energy deposited into a sample, and the per- 
centage of the electron beam energy that is transferred to a sample. 
This document describes the energy deposition equations used in 
the REFLEX code; the program is described and detailed instruc- 
tions are given regarding the input. Results are given for each ge- 
ometry and possible experimental applications are presented. 3 refs., 
20 figs., 11 tabs. 


35391 (TRITA-PFU—87-02) Why Extrap?. Lehnert, B. 
(Royal Inst. of Tech., Stockholm (Sweden). 


Dept. of 
Plasma Physics and Fusion Research). Mar 1987. 63p. NTIS 


(US Sales Only), PC A04/MF AOl. Order Number 
DE88753319/JAW. 

A review is given of the Extrap concept and its possibilities 
of being extrapolated to a full-scale fusion reactor. The toroidal 
Extrap configuration consists of a Z-pinch being immersed in an 
octupole field generated by currents in a set of ring-shaped external 
conductors. This configuration satisfies the equilibrium conditions 
of an optimized fusion reactor, in having closed field lines, closed 
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particle drift orbits, fully axisymmetric geometry, no toroidal mag- 
netic field, and a high plasma beta value. Small scale linear and to- 
roidal experiments have demonstrated macroscopic stability, at least 
for a number Thetasub(i) approximately equal to 4 of ion Larmor 
to be explained by a combination of MHD-like and kinetic effects 
in Extrap geometry. For extrapolation to a full-scale reactor further 
experimental and theoretical analysis is needed at more reactor rele- 
vant conditions, on such questions as the stability for Thetasub(i) 
approximately equal to 20 contained ion Larmor radii, plasma-neu- 
tral gas interaction, anomalous transport and impurity radiation 
losses. Positive results from such an analysis will allow for extrapo- 
lation to a rather large class of reactor schemes, including the con- 
tainment of charge reaction products, bootstrap operation, energy 
containment at a satisfactory margin with respect to the Lawson 
limit, compact size and high power density, the possible use of ad- 
vanced fuel reactions, and a comparatively simple coil system with 
tolerable power losses and mechanical stresses, in some cases even 
consisting of cryogenic or normally conducting coils at room tem- 
perature. 


(TRITA-PFU—87-07) Visco-resistive stabilization 
of short wavelength kinks at an elliptic magnetic stagnation 
line. Spies, G.O. (Royal Inst. of Tech., Stockholm 
(Sweden Dept. of Plasma Physics and Fusion Research). 
Apr 1987. 20p. NTIS (US Sales Only), PC A03/MF AO0O1. 
Order Number DE88753321/JAW. 

At an elliptic magnetic stagnation line, the kinks with arbri- 
trarily short axial wavelengths A (which are always unstable ac- 
cording to ideal magnetohydrodynamics) are stabilized by the com- 
bined effect of viscosity v and resistivity eta. For small v and eta 
the critical wavelength below which all modes are stable is 
O(v'*eta’4); if one of these two parameters is zero (purely resistive 
or purely viscous plasma), the modes remain unstable, but the 
growth rate is O(A*), unlike the ideal growth rate (v = eta = 0) 
which is O(1). This result offers an explanation of the stable behav- 
ior of the EXTRAP experiment. It is derived for the simple but ge- 
neric case of the incompressible motion about circularly cylindrical 
Z-pinch equilibria with arbritrary current density profiles. More- 
over, the entire short wavelength spectrum is explicitly given for 
the equilibrium with constant current density. The eigenvalues are 
closely spaced, and form curves in the complex frequency plane 
which depend on the two parameters A?v and A?eta, and which are 
invariant upon interchanging them (viscosity and resistivity have 
identical effects). 


35393 (UCB/ERL-M—88/21) Vortex formation and par- 


ticle transport in a cross-field Theilhaber, = 
(California Univ., Berkeley (USA). Coll: of ee 
Mar 1988. Contract FG03-86ER53220. 1 
Aree AO01;1. Order Number DESS008931 5AW 

The time-dependent behavior of a transversely magnetized, 


simulations have shown that the cross-field sheath between a wall 
and a plasma is a turbulent boundary layer, with strong potential 
fluctuations and anomalous particle transport. The driving mecha- 
nism for this turbulence in the Kelvin-Helmholtz instability, which 
arises from the sheared particle drifts created near the wall. Provid- 
ed it is replenished by an internal flux of particles, the sheath main- 
tains itself in a dynamic equilibrium, in which the linear edge insta- 
bility, the nonlinear dynamics of the particles and the outward par- 
ticle diffusion all balance each other. The sheath assumes an equi- 
librium thickness of order 1/sub x/ {approximately} 5 {rho}/sub i/, 
and maintains large, long-lived vortices, with amplitudes 5{phi} 
{approximately} 2T/sub i/e, which drift parallel to the wall at 
roughly half the ion thermal velocity. The sheath also maintains a 
large, spatially-averaged potential drop from the wall to the plasma, 
with M phi} ~ {minus}1.5T/sub i/e, in sharp distinction with the 
unmagnetized sheath, where the plasma potential is higher than at 
the wall. Accompanying the long-wavelength vortices is a spec- 
trum of shorter-wavelength fluctuations, which extend to {vert 
bar}K{vert bar}{rho}/sub i/ {approximately} 1 and w {approxi- 
mately} w/sub ci/, and which induce an anomalous cross-field 
transport. A central result is that the anomalous transport scales 
like Bohm diffusion, at least when w/sub pi/ {>=} 2/sub ci/. At 
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lower densities, w/sub pi/ < 2w/sub ci/, the diffusion coefficient 
has an additional factor, proportional to the density. 45 refs., 30 
figs., 1 tab. 


35394 (UCB/ERL-M—88/24) Effects of secondary elec- 
tron emission on the collector aud source sheaths of a finite 
ion temperature plasma. Schwager, L.A. (California Univ., 
Berkeley (USA). Coll. of Engineering). 13 Apr 1988. Con- 
tract FG03-86ER53220. 62p. NTIS, PC A04/MF A0j;1. 
Order Number DE88008930/JAW. 

The region between a Maxwellian plasma source and an ab- 
sorbing surface which emits cool secondary electrons is modeled 
numerically with dynamic, electrostatic particle simulation and 
theoretically with a static, kinetic plasma-sheath model. The coeffi- 
cient of secondary electron emission is varied up to and beyond 
critical emission which causes electric field reversal at the collec- 
tor. Results from these models agree very well over this range of 
emission coefficients. Increasing the emission coefficient 
reduces the collector potential which increases the total energy flux 
to the collector while decreasing the ion energy deposited. In the 
simulation, some heating of the secondary electron stream is ob- 
served to gradually evolve over many Debye lengths, possibly be- 
cause of a beam-plasma interaction. This heating increases potential 
fluctuations but causes only small deviations from the predictions 
with static theory. 15 refs., 13 figs., 1 tab. 


35395 (UCB/ERL-M—88/25) Effects of low reflection 
on the collector and source sheaths of a finite ion tem 
plasma. Schwager, L.A. (California Univ., Berkeley (USA). 
Coll. of )». 13 Apr 1988. Contract FG03- 
86ER53220. 62p. S, PC A04/MF A01;1; GPO Dep. 
Order Number DE88008929/JAW. 

The region between a Maxwellian plasma source and an ab- 
sorbing surface which reflects a fraction of the incident ions is 
modeled numerically with dynamic, electrostatic particle simulation 
and theoretically with a static, kinetic plasma-sheath model. The 
fraction {zeta} of ions reflected is varied from 0 to 0.6 which gen- 
erally increases both the potential drop from the source to the col- 
lector and the energy transported to the collector surface. Results 
from both models agree well when the fraction reflected is less 
than 0.4 for full energy transfer to reflected ions. With larger frac- 
tions and with slightly less than full reflected energy, simulations 
show an ion-ion two-streaming interaction which slightly reduces 
the collector potential drop and decreases the ion energy deposited 
on the collector surface relative to predictions from the static 
theory. According to theory, for a deuterium-tritium plasma, a col- 
lector material causing the reflected ion fraction to be {zeta} = 0.2 
with full reflected energy increases the magnitude of collector po- 
tential by 12% and the ion energy deposited by 6% over those pre- 
dicted when {zeta} = 0. 


35396 (UCRL—96654) MTX [Microwave Tokamak Ex- 
periment] plasma diagnostic system. Rice, B.W.; Hooper, 
E.B.; Brooksby, C.A. (Lawrence Livermore National Lab., 
CA (USA)). 7 Oct 1987. Contract W-7405-ENG-48. 5p. 
(CONF-871007—97; CONF-871007—). NTIS, PC A02/MF 
A01;1. Order Number DE88011326/JAW. 

From 12. symposium on fusion engineering; Monterey, CA, 
USA “ Oct 1987). 

In this paper, a general overview of the MTX plasma diag- 
nostics system is given. This includes a description of the MTX ma- 
chine configuration and the overall facility layout. The data acquisi- 
tion system and techniques for diagnostic signal transmission are 
also discussed. In addition, the diagnostic instruments planned for 
both an initial ohmic-heating set and a second FEL-heating set are 
described. The expected range of plasma parameters along with the 
planned plasma measurements will be reviewed. 7 refs., 5 figs. 


35397 (UCRL—97661) Optical imaging diagnostics for 
fusion plasmas. Allen, S.L. (Lawrence Livermore National 
Lab., CA (USA)). 1 Apr 1988. Contract W-7405-ENG-48. 
12p. (CONF-880408—10). NTIS, PC A03/MF AO0I;1. 
Order Number DE88008682/JAW. 

From Spring of the Materials Research Society; 
Reno, NV, USA (4 Apr 1988). 
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a diagnostics are used for spatially{emdash}and 
temporally{emdash}resolved quantitative measurements of plasma 

properties such as the ionization particle source, particle and 
energy loss, and impurity radiation in magnetically confined fusion 
plasmas. Diagnostics equipped with multi-element solid-state detec- 
tors (often with image intensifiers) are well suited to the environ- 
ment of large fusion machines with high magnetic field and x-ray 
and neutron fluxes. We have both conventional (i6msframe) and 
highspeed video cameras to measure neutral deuterium H/sub a/ 
(6563 {angstrom}) emissions from fusion plasmas. Continuous high- 
speed measurements are made with video cameras operating at 0.1 
to 0.5 msframe; gated cameras provide snapshots of 10 to 100 ps 
during each 16-ms video frame. Digital data acquisition and abso- 
lute intensity calibrations of the cameras enable detailed quantita- 
tive source measurements: these are extremely important in deter- 


balance. In a toroidal confinement device, the details of particle re- 
cycling can be determined. Optical imaging in other regions of the 

are also important, particularly for the diverter region of 
large tokamaks. Absolutely calibrated infrared cameras have been 
used to image to temperature in the wall and thereby de- 
termine the heat flux. Absolutely calibrated imaging ultraviolet 
spectrometers measure impurity concentrations; both spatial and 
imaging instruments are employed. Representative data 
each of these diagnostic systems will be presented. 16 refs., 8 


uit 


35398 (UCRL—98186) Computation of self-consistent 2- 


ed plasmas. Devoto, R.S.; Tani, K.; Azumi, M. (Lawrence 
Livermore National Lab., CA WU apan i 
Energy Research Inst., Naka, Tbaraki). 5 Apr 1983. Contract 
W-7405-ENG-48. 5p. (CONF-880534—4). NTIS, PC A02/ 
MF A0O1. Order Number DE88009829/JAW. 

From 15. European conference on controlled fusion and 
oa heating; Dubrovnik, Yugoslavia (16 May 1988). 

The observation of substantial current drive from neutral 
beam injection (NBI) in TFTR, JET and DIII-D has led to re- 
newed interest in a steady state, non-inductively driven tokamak. 
The discovery of apparently considerable neoclassical (bootstrap) 
current in TFTR, makes a steady state device even more attractive 
since the bootstrap portion of the current could be obtained with- 
out additional power input. Motivated by these results, we have de- 
veloped a code, ACCOME, which self-consistently computes the 2- 
D MHD equilibrium with the current driven by neutral beams, 
bootstrap and the electric field. In this paper we first describe some 
details of the code in the next section and in the subsequent section 
show some applications to DIII-D and to a possible ITER design. 


35399 (UCRL—98391-Rev.1) A survey of the current ex- 
database for lower hybrid current-drive and heat- 
ing. Blackfield, D.T. (Lawrence Livermore National Lab., 
CA (USA)). 10 Feb 1988. Contract W-7405-ENG-48. 65p. 
(CONF-880397—1-Rev.1). NTIS, PC A04/MF AQ01;1. 
Order Number DE88009830/JAW. 
From ITER physics meeting; Oak Ridge, TN, USA (10 Mar 
1988). 
proposed ITER design may rely heavily on Lower 
Hybrid waves to provide heating, current drive, MHD stabilization 
through current profile modification and transformer recharging. 
This paper presents a detailed survey of recent LH experimental re- 
sults from PLT, Alcator C, ASDEX, Petula-B, FT and JT-60. Cur- 
rent drive and heating efficiencies are given, as well as regimes 
where sawteeth and m = 1 and 2 oscillations are stabilized. In ad- 
dition, in ASDEX and JT-60, LH waves in combination with neu- 
tral beams, (a possible ITER scenario) experiments are examined. 
Finally, the current drive efficiency for ITER is obtained by ex- 
trapolating from the LHCD database. Assuming 12 MW of LH 
power, approximately 4.5 to 5.6 MA of current could be driven in 
ITER. However, the high density ({ovr {n}}/sub e/ = 8 {times} 
10*° m/sup {minus/3}) and high temperature ({ovr{T}}/sub e/ = 
21 keV) will preclude wave penetration to the center. Assuming a 
narrow N/sub {parallel/} spectrum (1.2 {approx—it} N/sub Gast 
lel/} {approx—it} 2) the LH waves should be absorbed within the 
outer half of the plasma. 43 refs., 18 figs., 10 tabs. 
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Stability of a reversed field pinch with resistive 
wad thetuet bounbeeten, hn, Y.L.; Prager, S.C. (University of 
Wisconsin, Madison, Wisconsin 537 . Physics of Fluids; 31: 
No. 6, 1673-1680(3un 1988). 

The linear magnetohydrodynamic stability of current-driven 
modes is evaluated for a reversed field pinch in which the plasma is 
bounded by a thin resistive shell surrounded by a vacuum region 
out to a radius at which a perfectly conducting wall is situated. The 
effects of variation of the shell resistivity and wall proximity are in- 
vestigated. Growth rates of tearing modes and kink modes are cal- 
culated by analytical solution based on the modified Bessel function 
model for the equilibrium. Relevance to experiments is discussed. 


35401 The geomagnetic field - An explanation for the mi- 
croturbulence in coaxial gun plasmas, Mather, J.W.; Ahluwa- 
lia, H.S. (Dept. of Physics and Astronomy, Univ. of New 
Mexico, Albuquerque, NM (US)). JEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Plasma Sci- 
ence; 16: No. 1, 56-57(Feb 1988). 

The authors describe the complexity introduced by the geo- 
magnetic field in several regions of a coaxial gun plasma device. It 
is shown that the annihilation of the swept-up geomagnetic flux, 
trapped within the highly compressed turbulent plasma, provides an 
explanation for varied performance and experimental results. 


35402 Space-time-dependent development of the plasma in 
a pulsed hollow-cathode discharge. Schaefer, G.; Wages, M. 
(Weber Research Institute, Polytechnic Univ., Farmingdale, 
NY (US)). IEEE (institute of Electrical and Electronics Engi- 
198), Transactions on Plasma Science; 16: No. 1, 54-55(Feb 

This paper presents streak camera investigations on the 

space-time-dependent development of pulsed hollow-cathode dis- 
charges (HCD’s) starting from low-current preionization dis- 
charges. The discharges started closer to the end of the cathode, 
then moved further into the cathode, and then spread over a longer 
range along the axis of the cathode. The depth range of the intense 
pulsed hollow-cathode plasma was found to be two to eight times 
the cathode diameter. 


Electron distribution function relaxation in mona- 
pase gases. Carlile, R.N.; Webster, S.J. (Dept. of Electrical 
and Computer Engineering, Univ. of Arizona, Tucson, AZ 
(US)). IEEE (Institute o "Electrical and Electronics Engi- 
ish Transactions on Plasma Science; 16: No. 1, 17-21(Feb 

87). 

This paper discusses an analytic solution of the Boltzmann 
equation which describes the relaxation in time of the electron dis- 
tribution function for electrons in a plasma derived from the mona- 
tomic gases He, Ne, Ar, and Xe. The authors assume no perturbing 
forces on the electrons and also that at t = O, they have a Max- 
wellian distribution function corresponding to an average energy of 
2 eV. The electrons then lose energy through elastic collisions with 
neutrals and eventually energy equilibrate with the neutrals, which 
are here assumed to be cold. The evolution of the electron distribu- 
tion function in time and velocity space is calculated for each gas. 
This model is approximately correct for the afterglow period of an 
electrical discharge in a monatomic gas. The authors are able to 
calculate a time which is a measure of the decay time of the elec- 
tron energy in an afterglow plasma. 


35404 Streamer propagation in SFs. Dhali, S.K.; Pal, 
A.K. (Dept. of Electrical Engin a Southern Illinois 
Univ., Carbondale, IL 62901-6603 (US)). pp 112 of The 
1987 IEEE international conference on plasma science (Ab- 
stracts). Piscataway, NJ; IEEE Service Center (1987). 
(CONF-870651—). 
From IEEE international conference on plasma science; 
Crystal Bow os VA, USA (1 Jun 1987). 
the prebreakdown stage of electrical breakdown of gases 
euhc thinrobanaedes tastes, maamenemebatene 
secondary mechanisms for electron production such as gas pho- 
toionization play an important role. The collective phenomena due 
to the above effects, called streamers, are propagating wavelike so- 
lutions of the coupled Poisson's equation and the continuity equa- 
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tion for electrons, positive and negative ions. For the calculations 
to be physically meaningful, the model must be at least two-dimen- 
sional. Unfortunately, for strong coupling this set of equations is 
highly non-linear, and not amenable to analytic solutions. In a pre- 
vious paper the solutions to these equations in Ne, obtained through 
the application of flux-corrected transport (FCT) techniques to the 
problem, were reported. The authors present here numerical solu- 
tions to these equations, in an attaching gas like SF, using the same 
technique. To their knowledge, this work represents the first sys- 
tematic study of streamer formation and propagation in SF., under 
uniform applied electric field. 


35405 Review of laser-produced x-ray sources. i on 
R. (Lawrence Livermore National Lab., P.O. Box 808 
Livermore, CA 94550 (US)). pp 14 of XV international a 


ference on quantum electronics (Digest of technical Petoeh. 


Washington, DC; Optical Society of America ( 
(CONF-870488—). 
From 15. international 
Baltimore, MD, USA (27 Apr 1987). 
Technical Popes MEE. ” 


The focusing of high-powered lasers onto solid targets can 
produce hot dense plasmas which may be a bright source of x rays 
for various applications. Submicron lasers are especially efficient 
for coupling their energy to dense plasmas. For example, 0.35 light 
can be absorbed with over 80% efficiency at 10'* Wcm? to densities 
near critical density of 9 X 1074e~ cm® for a 1-ns pulse. For high Z 
plasmas, over 60% of the incident energy of the incident laser 
energy can be reradiated at incident intensities of 10'* Wcm* The 
authors’ principal interest in studying these plasmas has been to un- 
derstand their energy balance and understand the laser-plasma inter- 
actions, but other applications have been proposed and demonstrat- 
ed. Some of these include radiography for ICF and other applica- 
tions, x-ray lithography, and pump sources for producing x-ray 
lasers. Mechanisms for producing x-rays in different energy regions 
are reviewed, and examples of spectra are presented. 


on quantum electronics; 


35406 er laser-plasma interaction. Camp- 
bell, E.M. Cinweiaite 1 Tieesuaees National Lab., P.O. Box 
808, Livermore, CA 94550 (US)). pp 12 of XV international 
conference on quantum electronics (Digest of technical 
papers). Washington, DC; Optical Society of America 
(1987). (CONF-870488—). 

From 15. international conference on quantum electronics; 
Baltimore, MD, MD, USA ~—< Apr 1987). 


Scbetental Grogiess hen combuved:ia: te: liet deante in:we- 

and exploiting the interaction of high-intensity laser 

light with matter. Advances have been made in the fields of laser 

fusion, soft x-ray lasers, and laser-produced ‘x-ray sources. The au- 

thors briefly describe the physics of intense laser-matter interaction 

and illustrate their present understanding by describing several 
recent experimental results. 


35407 Gyrokinetic particle simulation model. Lee, W.W. 
(Princeton Univ., Princeton, NJ (US)). pp vp. of Proceed- 
ings of the US-Japan workshop on advanced plasma mode!- 
ing. Nagoya, Japan; Institute of Plasma Physics (1985). 
(CONF-8509216—). 
From US-Japan workshop on advanced plasma modeling; 
Ni J 24 198: 
ay a's oxo, as hill leit Wielka thn eae 
shesncananagad Vener) seek: Botaien emus padaaek Ye 
duced system, in which particle gyrations are removed from the 
equations of motion while the finite Larmor radius effects are still 
preserved, is most suitable for studying low-frequency microinstabi- 
lities in magnetized plasmas. The resulting plasma is in- 
trinsically quasineutral for A/sub D/ << rho/sub S/ iochoha’ i/ 
(T/sub e/T/sub i/)12]. Thus, without the troublesome space charge 
waves in the simulation, we can afford to use much larger time 
steps (w/sub H/At </sup —/ 1) and grid spacings (Ax/sub perpen- 
dicular/rho/sub S/ </sup —/ 1) at a much reduced noise level 
than we would have for conventional particle codes, where w/sub 
H/ = (k/sub parallel/x/sub perpendicular/)(A/sub D/rho/sub S/ 
)w/sub rhoe/, and «/sub parallel/ << «/sub perpendicular/. Fur- 
thermore, it is feasible to simulate an elongated system (L/sub par- 
allel/ >> L/sub parallel/ with a three dimensional grid using the 
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present model without resorting to the usual mode expansion tech- 
nique, since there is essentially no restriction on the size of Ax/sub 
parallel/ in a gyrokinetic plasma. The new approach also enables us 
to further separate the time and spatial scales of the simulation from 
those associated global transport through the use of multiple spatial 
scale expansion. Thus, the model can be a very efficient tool for 
studying anomalous transport problems related to steady-state drift- 
wave turbulence in mangnetic confinement devices. It can also be 
applied to other areas of plasma physics. 


35408 Discrete Hamiltonian particle simulation. Decyk, 
V.K. (Univ. of California, Los Angeles, CA (US)). pp vp. 
of Proceedings of the US-Japan workshop on advanced 
plasma modeling. S015} Japan; Institute of Plasma Phys- 
ics (1985). (CONF-8 

From US-Japan en on advanced plasma modeling; 
Negoys. Japan (24 1985). 

In this paper author discusses the Discrete Hamiltonian 
method applied to particle simulation. The goal is to achieve long 
time steps without throwing out the physics. This paper reports on 
the author's attempt to turn this idea into reality. 


35409 MHD hall term model. Dawson, J.M. (Univ. of 
California, Los Angeles, CA (US)). pp vp. of Proceedings 
of the US-Japan workshop on advanced plasma modeling. 
Nagoya, Japan; Institute of Plasma Plpeies (1985). (CONF. 
8509216—). 

From US-Japan workshop on advanced plasma modeling; 
Nagoya, Japan (24 Sep 1985). 

There are roughly speaking two types of plasma models, 
particle models and fluid models. Particle models try to emulate 
nature by following the motion of a large number of charge parti- 
cles in their self-consistent electric and magnetic fields. In their 
most basic form they must follow the behavior of the plasma on the 
time scale of the highest frequency supported by the plasma (typi- 
cally the plasma frequency) and the shortest space scale (typically 
the Debye length). By using some sophisticated numerical methods 
it has been possible to suppress the high frequency and short wave 
length phenomenon and thus use larger time steps and system sizes. 
Much work is going on in this direction so that long times and 
large size plasmas can be simulated. 


35410 High order spline interpolations in the particle 
simulation. Abe, H.; Sakairi, N.; Itatani, R.; Okuda, H. 
(Kyoto Univ., Kyoto (JP)). pp vp. of Proceedings of the 
US-Japan workshop on advanced plasma modeling. 
Nagoya, Japan; Institute of Plasma Physics (1985). (CONF- 
8509216—). 
From US-Japan workshop on advanced plasma modeling; 

N J 24 1985 

el io Scoaemieed ~ ae simulation models using particles, 
in which the total momentumis conserved, the total energy is not 
conserved due to nonuniformity of space caused by the spatial 
grids. The grid spacing has been severely limited of order of the 
Debye length. It is found that the use of the high order spline spa- 
tial interpolation removes this limit without a significant increase of 
the computation and complexity of the algorithm in the system that 
only the long-wavelength, collective phenomena are important. 
The theoretical analysis of the total energy is improved compared 
with the previous work and its scaling law is related to so-called 
the aliasing error explicitly. The coefficient eta introduced previ- 
ously is referred as the model index and is used again a a measure 
of the accuracy of the models for the energy conservation. 
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REFER ALSO TO CITATION(S) 34371, 34405, 34466, 34522, 35366 


35411 (ANL/FPP/TM—215) Interaction of impurity 
ions with a weakly non-Maxwellian simple hydrogenic 
plasma. Terry, W.K. (Argonne National Lab., IL (USA). 
Fusion Power Program). Mar 1988. Contract W-31109- 
ENG-38. 49p. NTIS, PC A03/MF AOl. Order Number 
DE88009361/JAW. 
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The average acceleration of an ensemble of {open 
quotes}test particles{close— quotes} in a plasma is called the 
{open quotes }dynamical friction{close«—quotes}; the average rate 
at which their velocity vectors spread out in velocity-space diffu- 
sion-rate tensor. These quantities are derived for impurity ions in- 
tereacting with a weakly non-Maxwellian simple hydrogenic 
plasma. The distribution functions for the plasma ions and electrons 
are written explicitly. 


35412 (ANL-HEP-CP—87-102) Microwave cavity studies 
for thermal testing of ceramic breeder materials. Kuston, 
R.L. (Argonne National Lab., IL (USA)). 1987. Contract 
W-31109-ENG-38. 3p. (CONF-871007—). NTIS, PC A02/ 
MF AO1;1. Order Number DE88010071/JAW. 

From 12. symposium on fusion engineering; Monterey, CA, 
USA (12 Oct 1987). 

Dielectric heating of proposed ceramic tritium breeder mate- 
rial to study the thermomechanical and thermal-hydraulic proper- 
ties of the material has been previously suggested. Recent computer 


the size limitations of cavity designs at 200 MHz. The sample can 
be as large as 0.44 {times} 0.72m in the plane that is transverse to 
the direction of neutron flux. The uniformity of volumetric heating 
over the transverse plane is constant to within a few percent. The 
sample can be as long as 10cm in the direction of the heat flux and 
match the expected exponential decay of heat generation, exp( 
{minus}z/A), to within +{minus}8%. The design of the chamber is 
decribed, including the sample region, additional dielectric loading 
blocks on two sides of the sample region that are required to gener- 
ate the field uniformity in the transverse plane, and a description of 
the matching-section portion of the cavity which provides the cor- 
rect geometry to cause the cavity to resonate at 200 MHz with the 
right z dependence to stimulate the exponentially-decaying heat 
profile in the sample region. The matching section consists of two 
dielectric slabs, one on each wall of the chamber, and an air or free 
space region in the center of the matching section. The coupling 
loop is located near the wall end of the matching section in the free 
space region. 7 refs., 2 figs. 


35413 (CEA-N—2536) Fusion technology program: 
progress report 1982-1986. Ceramic breeders. Rasneur B. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Technologique et de 
Developpement Industriel (IRDI)). 1987. 63p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE88753363/JAW. 

Task actions B11, B12, B13, B15, B16, performed within the 
EEC fusion technology program with the collaboration of the divi- 
sion de metallurgie et d’etudes des combustibles nucleaires (Metal- 
lurgy and nuclear fuel studies division) and the division 
d’exploitation des reacteurs prototypes et experimentaux (Design 
and experimental reactor exploitation division) at CEA. Subjects re- 
ported in detail are fabrication of lithium ceramics; evolution of 
lithium ceramics with temperature; mechanical, thermal and chemi- 
cal properties of lithium ceramics; irradiation behavior of lithium 
ceramics and out-of-pile tritium release experiments; tritium extrac- 
tion from solid breeders during irradiation. 


a. (CEA-N—2547) Fusion program: 
report 1982-1986. Tritium technology. Caron- 
Charles, M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Inst. de Recherche Technologi- 
que et de Developpement Industriel (IRDI)). 1987. 52p. 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE88753364/JAW. 

Three task actions are presented in this report: on hydrogen 
extraction from a gas mixture, on elements for tritium recovery 
from the fusion reactor ceramic blanket, and on large components 
for the torus vacuum circuits. 
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method 

D'Souza, L.M. (Canadian Fusion Fuels Technology Project, 
Toronto, Ontario). Feb 1985. 35p. (AECL—8751). NTIS 
(US Sales Only), PC A03 AOl. Order Number 
DE88701789/JAW. 

Colloidal semiconductor redox catalysts were used to accel- 
erate the photodecomposition of water and ammonia in aqueous so- 
lution. Parameters that affect overall catalytic efficiency, e.g. sup- 
port material, doping and surface modification, were investigated. 


35416 (CFFTP. Radiological safety assessment 
of a reference INTOR facility. Khan, T.A.; Stasko, R.R.; 
Watts, R.T.; Shaw, G.; Morrison, C.A.; Russell, S.; Kempe, 
T.; Zimmerman, R. (Canadian Fusion Fuels Techeology 
Project, Toronto, Ontario). Mar 1985. 132p. (QH—85079) 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE88701791/JAW. 

This report consists of a number of separate studies all of 
which were performed in support of INTOR Critical Issue D: Trit- 
ium Containment and Personnel Access vs Remote Maintenance. 
The common thread running through these studies is the radiologi- 
cal safety element in the design and operation of the INTOR facili- 
ty. The intent is to help establish a firm basis for comparisons be- 
tween a reactor cell maintenance option which requires personnel 
access, and one which involves completely remote maintenance. 


Fusion Fuels Technology Project, Toronto, Ontario). Nov 
1984. 83p. NTIS (US Sales Only), PC A0S/MF AO1. Order 
Number DE88701792/JAW. 

Fusion requires temperatures of the order of 10° degrees C. 
In order to attain the required temperature it will be essential to 
minimise the energy losses from the plasma. Impurities are a major 
cause of plasma cooling. Ionization of impurity species in the 
plasma leads to a subsequent decay and emission of radiation. The 
most common low Z contaminants to be consideed are water and 
methane produced by reaction of hydrogen isotopes with oxygen 
and carbon. This review focuses on the methane production prob- 
lem. We will be concerned with the sources of carbon in the reac- 
tor and also with the reactivity of carbon with hydrogen molecules, 
atoms and ions and the synergistic effects which can arise from co- 
incident fluxes of electrons and photons and the effects of radiation- 
induced damage of the materials involved. While the reactor first 
wall will provide the most hostile environment for methane pro- 
ducton, most of the reactions discussed can occur in breeder blan- 
kets and also in other tritium facilities such as fuel handling, purifi- 
cation and storage facilities. 


35418 (CONF-880417—10) MHD [magnetohydrodyna- 
mic] thermal hydraulic analysis of three-dimensional liquid 
metal flows in fusion blanket ducts. Hua, T.A.; Picologlou, 
B.F.; Reed, C.B.; Walker, J.S. (Argonne National Lab., IL 
(USA); Illinois Univ., Urbana (USA)). Feb 1988. Contract 
W-31-109-ENG-38. 2p. (CONF-880417—). NTIS, PC 
A03/MF A01. Order Number DE88009929/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

Magnetohydrodynamic flows of liquid metals in thin con- 
ducting ducts of various geometries in the presence of strong non- 
uniform transverse magnetic fields are examined. The interaction 
parameter and Hartmann number are assumed to be large, whereas 
the magnetic Reynolds number is assumed to be small. Under these 
assumptions, viscous and inertial effects are confined in very thin 
boundary layers adjacent to the walls. At walls parallel to the mag- 
netic field lines, as at the side walls of a rectangular duct, the 
boundary layers (side layers) carry a significant fraction of the vol- 
umetric flow rate in the form of high velocity jets. The presence of 
these jets strongly enhances heat transfer performance. In addition, 
heat transfer can be further improved by guiding the flow toward a 
heated wall by proper variation of wall thicknesses, duct cross sec- 
tional dimensions and/or shape. Flows in nonconducting circular 
ducts are also examined. Experimental results obtained from the 
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ALEX experiments at the Argonne National Laboratory are used 
to validate the numerical predictions. 6 refs., 7 figs. 


See State Univ., Corvallis (USA). Dept. 
clear Engineering). Feb 1988. Contract W-31109-ENG-38. 
Lt — PC A03/MF AO01. Order Number DE88009931/ 


— International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 
A 


waste disposal, and low cost of electricity. We have based ASPIRE 
ee on an aiabeetehemaieticamiame nama 
plicable to a first stability tokamak or to most other magnetic fusion 
systems. 


35420 ee Lithium _corrosion/mass 
transfer test facility. Smith, D.L.; Chopra, O.K.; Hull, A.B. 
(Argonne National Lab., IL (USA)). Feb 1988. Contract W- 
31109-ENG-38. 20p. (CONF-880417—). NTIS, PC A03/ 
MF AO1;1. Order Number DE88009930/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

Liquid lithium is a leading candidate as a tritium breeding 
material for fusion reactors because of its good breeding and heat- 
transfer characteristics. This paper describes a new experimental fa- 
cility for investigating the corrosion/mass transfer/deposition 
mechanisms at characteristic velocities and system temperatures. 
This test facility, which is constructed of ferritic/martensitic steel 
(Fe-9Cr-1Mo), simulates conditions projected for a liquid metal 
heat transport system. The test facility will provide test velocities 
to 0.5 m/s, and temperatures to 550{degree}C, and system AT’s up 
to 150{degree}C. The corrosion test region simulates the blanket 

region with a low inlet temperature and a higher (AT {approxi- 
sented: £006 DigEDES atlas teempaniannes Beeacepdeimnns tates 
deposition region provide a measure of the deposition processes 
py tel pg eo a ag A 
(AT {approximately} 150{degree In addition to temperature 
and flow control, the facility provides for control and monitoring 
of impurities in the liquid. 


(CONF-880417—13) Combined 


Gapan) Feb 1988. Contract W-31109-ENG-38. oP 
(CONFS 


17—). NTIS, 
Number DE88009932/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

A new tritium recovery concept from lithium has been de- 
veloped as part of the US/Japan collaboration on Reversed-Field 
Pinch Reactor Design Studies. This concept combines the y-getter- 
ing process as the front end to recover tritium from the coolant, 
and a molten salt recovery process to extract tritium for fuel proc- 
essing. A secondary lithium is used to regenerate the tritium from 
the gettering bed and, in the process, increases the tritium concen- 
tration by a factor of about 20. That way, the required size of the 
molten salt process becomes very small. A potential problem is the 
possible poisoning of the gettering bed by the salt dissolved in lithi- 
um. 16 refs., 6 figs. 
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35422 eA ee a, between fabrica- 
tion parameters and structural characteristics of ee ak 
um orthosilicate. Chu, C.Y.; Bar, K.; Singh, J.B.; 
R.B.; Billone, M.C. (Ar National IL USk 
Feb 1988. Contract -31109-ENG-38. 15p. Gone. 
880417—). NTIS, PC A03/MF AO0l1;1. Order Number 
DE88009935/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, te (10 Apr 1988). 

Lithium orthosilicate (LisSiO,) powder was synthesized by 
the solid-state reaction of lithium oxide with amorphous silica, and 
the effects of fabrication parameters on the structural characteristics 
of the product were investigated. Processing considerations such as 
pressing behavior, sintering time and temperatures, and impurity 
concentration were addressed. The initial powder particle size was 
observed to be important in achieving high sintered density, with 
densities as high as 98% TD achieved with a particle size of ap- 
proximately 1 ym. 9 refs., 6 figs. 


35423 (CONF-880417—16) First wall/blanket/shield 
eee Y.; Baker, C.; 
Attaya, H.; Cha, Y.; Majumdar, S.; Scandora, T. (Argonne 
National Lab., IL (USA)). Feb 1988. Contract W-31109- 
ENG-38. 16p. NTIS, PC A03/MF A0Ol. Order Number 
DE88010010/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

First wall/blanket/shield design and optimization system 
(BSDOS) has been developed to provide a state-of-the-art design 
tool for fast accurate analysis. In addition, it has been designed to 
perform several other functions: (1) allowing comparison and eval- 
uation studies for different concepts using the same data bases and 
ground rules, (2) permitting the use of any figure of merit in the 
evaluation studies, (3) optimizing the first wall/blanket/shield 
design parameters for any figure of merit under several design con- 
straints, (4) permitting the use of different reactor parameters in the 
evaluation and optimization analyses, (5) allowing the use of im- 
proved eingineering data bases to study the impact on the design 
performance for planning future research and development, and (6) 
evaluating the effect of the data base uncertainties on the design 
performance. BSDOS is the first design and optimization system to 
couple the highly interacting neutronics, heat transfer, thermal hy- 
draulics, stress analysis, radioactivity and decay-heat analyses, triti- 
um balance, and capital cost. A brief description of the main fea- 
tures of BSDOS is given in this paper. Also, results from using 
BSDOS to perform design analysis for several reactor components 
are presented. 17 refs., 1 fig., 2 tabs. 


35424 (CONF-880417—17) The hole of a blanket tritium 
system on the fusion fuel cycle. Sze, D.K.; Finn, P.; Clem- 
R.; Anderson, J.; Bartlit, J.; Naruse, Y.; Yoshida, H. 
gonne National Lab., IL (USA); Los Alamos National 
Lab., NM (USA); Japan Atomic Energy Research Inst., 
Tokyo). Feb 1988. Contract W-31109-ENG-38. 20p. NTIS, 
PC A03/MF A01. Order Number DE88010007/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

The requirements of tritium technology are centered in three 
main areas, i.e., (1) fuel processing, (2) breeder tritium extraction, 
and (3) tritium containment. The gaseous tritium stream from the 
breeder tritium extraction system is significantly different from the 
plasma exhaust stream and, therefore, may have important impact 
on the operation of the fuel processing system. For some blankets, 
such as aqueous solution blanket, the blanket tritium stream may 
dominate the fuel processing system in terms of component size and 
power consumption. The importance of the blanket interface to a 
fuel processing experiment, such as TSTA, has been identified. The 
initial work to define the blanket processing system, which is pro- 
posed to be added as part of TSTA, will be discussed here. 
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35425 (CONF-880417—19) Blanket 


technology experi- 

ments at Argonne National Laboratory. Mattas, R.F.; Reed, 
C.B.; Picologlou, B.; Finn, P.; Clemmer, R.; Porges, K,; 
Bennett, E,; Turner, L.R. (Arg onne National Lab., 
(USA)). Feb 1988. Contract W-31109-ENG-38. 21p. NTIS, 
PC A03/MF A0O1. Order Number DE88010006/JA 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

Argonne National Laboratory has the largest US program 
for the development of blanket technology. The goals of the pro- 
gram are to resolve critical issues for different blanket concepts, to 
develop the understanding and predictive capability of blanket be- 
havior, and to develop the technology needed to build and operate 
advanced fusion blankets. The projects within the program are 
liquid metal MHD, breeder neutronics, tritium oxidation, transient 
electromagnetics, FLIBE chemistry, and insulator coatings. The 
present status and recent results of the projects are described. 


35426 (CONF-880417—20) MHD [magnetohydrodyna- 
mic] flow tailoring in first wall coolant channels of self-cooled 
blankets. Picologlou, B.F.; Reed, C.R.; Hua, T.Q.; Barleon, 
L.; Kreuzinger, H.; Walker, J.S. (Argonne National Lab., 
IL (USA); Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorbauelemente; Illinois 
Univ., Urbana (USA). t. of Theoretical and Applied 
Mechanics). Feb 1988. Contract W-31109-ENG-38. 23p. 
(CONF-880417—). NTIS, PC A03;3. Order Number 
DE88011195/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, J aa Apr 1988). 

iow tailoring, the use of salient features of MHD 

flows in strong magnetic fields to create desirable velocity profiles 
in single ducts, presents the possibility of significant reduction in 
blanket complexity and cost, and enhancement of thermal hydraulic 
performance. A particular form of flow tailoring, involving ducts 
with alternating expansions and contractions lends itself to the 
design of first wall coolant ducts. The potential benefits of this con- 
figuration and its immediate applicability to blanket design have 
made it the choice as the first joint Argonne National Laboratory 
(ANL)/Kernforschungszentrum Karlsruhe (KfK) test on liquid 
metal MHD. Testing is being carried out at ANL’s ALEX facility 
on a test article fabricated at KfK. A description of the test article, 
its important features, and the associated instrumentation are pre- 
sented. A fully 3-D code capable of treating MHD flows in ducts 
of complex geometry has been developed and used in the flow tai- 
loring experiements. The features and capabilities of the code are 
discussed and a sample of the code predictions for the geometry 
and conditions of the experiments are presented. A sample of the 


preliminary test results from the ongoing testing is also given. 9 
refs., 9 figs. 


35427 (CONF-880505—17) Effect of the self-pumped lim- 
iter concept on the tritium fuel cycle. Finn, P.A.; Sze, D.K.; 
Hassanein, A. (Argonne National Lab., IL (USA)). 1988. 
Contract W-31109-ENG-38. ilp. NTIS, A03/MF 
A01;1; GPO Dep. Order Number DE88011237/JAW. 

From 3. topical meeting on tritium technology in fission, 
fusion and isotopic qentetions: Toronto, Canada (1 May 1988). 

The ockononed Waailer concept for impurity control of the 
plasma of a fusion reactor has a major impact on the design of the 
tritium systems. To achieve a sustained burn, conventional limiters 
and divertors remove large quantities of unburnt tritium and deute- 
rium from the plasma which must be then recycled using a plasma 
processing system. The self-pumped limiter which does not remove 
the hydrogen species, does not require any plasma processing 
equipment. The blanket system and the coolant processing systems 
acquire greater importance with the use of this unconventional im- 
purity control system. 3 refs., 2 figs. 


35428 (CONF-880505—18) Tritium module for ITER/ 
Tiber system code. Finn, P.A.; Willms, S.; B anne 
lyanam, K.M. (Argonne National Lab., IL SA); Los 
Alamos National Lab., NM (USA); Ontario Hydro, Toron- 
to (Canada)). 1988. Contract W-31109-ENG-38. 14p. NTIS, 
PC A03/MF A01;1. Order Number DE88011236/JAW. 
From 3. topical meeting on tritium technology in fission, 
fusion and isotopic applications; Toronto, Canada (1 May 1988). 
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A tritium module was developed for the ITER/Tiber system 
code to provide information on capital costs, tritium inventory, 
power requirements and building volumes for these systems. In the 
tritium module, the main tritium subsystems{emdash}plasma proc- 
essing, atmospheric cleanup, water cleanup, blanket 
processing{emdash}are each represented by simple scaleable algo- 
rithms. 6 refs., 2 tabs. 


35429 (CONF-880613—5) Low-chromium reduced-activa- 
tion ferritic steels. Klueh, R.L.; Maziasz, P.J. (Oak Ridge 
National Lab., TN (USA); Oak Ridge National Lab., TN 
(USA)). 1988. Contract AC05-840R21400. 38p. (CONF- 
880613—). NTIS, PC A03/MF A0l;1. Order Number 
DE88009060/JAW. 

From 14. international symposium on effects of radiation on 
materials; Andover, MA, USA (27 Jun 1988). 

Steels are being developed for fusion-reactor applications 
that contain only elements that produce radioactive isotopes that 
decay to low levels in a reasonable time. These reduced-activation 
or fast induced-radioactivity decay ferritic steels are being devel- 
oped to be analogous to the Cr-Mo steels presently in the fusion 
program, but with molybdenum replaced by tungsten. In this paper, 
steels with 2-1/4% Cr will be discussed. To determine the effect of 
tungsten and vanadium on these steels, heats were produced with 
2% W, with 0.25% V, with 1% W and 0.25% V, and with 2% W 
and 0.25% V. Tempering and microstructural studies were made 
and tensile and impact tests were conducted. Preliminary results in- 
dicate that it should be possible to develop a low-chromium Cr-W 
steel without molybdenum or niobium. Such steels should have 
properties as good as or better than the three Cr-Mo steels present- 
ly being considered as candidates for fusion-reactor applications. 22 
refs., 12 figs., 3 tabs. 


35430 (CONF-8804123—1) Impurity transport calcula- 
tions for a drift t tokamak scrape-off plasma. 
Brooks, J.N.; Petravic, M.; Petravic, G.K. (Argonne Na- 
tional Lab., IL (USA)). Apr 1988. Contract W-31109-ENG- 
38. 7p. NTIS, PC A02/MF AOl;1. Order Number 
DE88010053/JAW. 

From International workshop on plasma edge theory; Au- 
gustusburg, German D.R. (26 Apr 1988). 

Two dimensional calculations of impurtiy transport in a high 
recycling divertor scrape-off region have been made with an updat- 
ed version of the ZTRANS Monte Carlo computer code. The cal- 
culations use plasma parameters for the Doublet 3 divertor, as com- 
puted by the Planet Fluid Transport Code. The effects of electric 
field, particle drift velocities, and thermal forces are included in the 
calculations. For all impurity species studied, it is found that impu- 
rity transport is dominated by frictional forces, over most of the 
scrape-off region. Light impurities, however, impinge substantially 
closer to the divertor plate center than do heavy impurities, which 
tend to impinge at the outer plate boundary. 8 refs., 4 figs., 2 tabs. 


35431 (DOE/DP—10583-1) Studies of self focusing and 
filamentation instabilities in short wavelength laser fusion: 
Final technical report for the period 29 May 1986-28 April 
1988. Joshi, Chan. (California Univ., Los Angeles (USA). 
t. of Electrical Engineering). Apr 1988. Contract FC08- 
5DP40200;AS08-86DP10585..15p. NTIS, PC A03/MF 
A01;1. Order Number DE88011266/JAW. 

Azimuthal periodic breakup of a radially modulated 0.35 ym 
laser beam has been inferred in plasmas produced from solid tar- 
gets. The breakup is more severe in gold plasmas compared to glass 
or aluminum plasmas and occurs at rather modest laser intensities 
of {approximately}5 {times} 10'2Wcm2 Thermal filamentation is 
suggested as the mechanism for the observed beam breakup. 
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35432 (@OE/DP/10613—2) SIRUS-M: A symmetric il- 

ee ee eee ee 
cility: Final report. Badger, B ere Attaya, 
H.; Engelstad, R.L.; Kulcinski, G.L.; Liang, J.H.; Lovell, 
EG.; Moses, G.A.; Musicki, Z.; Peterson, R.R.; owen 
ME: Sviatoslavsky, LN.; Wittenberg, L.J.; Skupsky, S © 
McCrory, R.; McKenty, P; Verdon, C. (Wisconsin Univ., 
Madison (USA). Fusion Technology Inst.; Rochester Univ., 
NY (USA). Lab. for Laser Energetics). Mar 1988. Contract 
AS08-86DP 10613. 262p. (OWFDM—756). NTIS, PC A12/ 
MF AO1;1. Order Number DE88009210/JAW. 

Over the past three years the Fusion Technology Institute of 
the University of Wisconsin (FTI) and the University of 
Rochester's Laboratory for Laser Energetics (LLE), in cooperation 
with the Naval Research Laboratory (NRL), have conducted a 
study of critical issues related to the design of an ICF materials test 
facility, SIRIUS-M. This report summarizes the results obtained by 
the FTI and LLE team related to the SIRIUM-M design during 
1985, 1986, and 1987. The SIRIUS-M facility uses symmetrically- 
illuminated targets. It is designed to duplicate the anticipated time- 
dependent radiation damage structure unique to ICF systems, in 
order to provide the technology base necessary for an ICF demon- 
stration facility. In order to simplify the design of this first-of-a-kind 
facility and reduce its capital cost, its “mission” has been limited to 
materials testing. Tritium breeding has been studied in 1987 to de- 
termine what it would take to make the facility T2 self-sufficient. 
During the first year of the SIRITUS-M study (1985), attention was 
focused on several areas unique to an ICF materials test facility in- 
cluding: test module design and damage rates estimation; cavity 
design and first wall protection; target design; placement and 
damage to the final mirrors. During the second year of the study 
(1986), efforts were devoted to resolving the critical issues identi- 
fied in the first year so that a complete, self-consistent design could 
be initated. These included: a cost estimate, cavity design optimiza- 
tion, stress analysis, materials testing schedule, testing of unique 
ICF blanket problems, shield design, and radioactivity. In the last 
year (1987) the effort was concentrated on four tasks: impact of Tz 
breeding and self-sufficiency; development of a beam cross-over 
shielding concept; cavity design optimization with enhanced target 
performance and economic scaling of SIRITUS-M to a demonstra- 
tion (DEMO) reactor facility. 


35433 (OE/ER—0366) Lrg ee cyclotron 
Technology review. Marshall, T.; Lebacqz, J.; Godlove, T. 
(Columbia Univ., New York (USA); Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA); La Jolla Inst., CA 
(USA)). Apr 1988. 25p. NTIS, PC A03/MF AO1. Order 
Number DE88009335/JAW. 

This document stems from the review of a number of lead- 
ing concepts aimed at developing high power (>1 MW CW) and 
high frequency (120 GHz - 560 GHz) millimeter wave sources in- 
tended for future use in electron cyclotron resonance heating of 
fusion plasmas and, in particular, for application to the Compact Ig- 
nition Tokamak (CIT) and the Engineering Test Reactor (ETR). 
The review was held in Germantown, Maryland, on May 4-7, 1987. 
The purpose of the review is described in the Appendix, and the 
text provides the status and the potential of the various concepts 
discussed at the meeting. This document serves as a position paper 
for the Office of Fusion Energy, DOE, in preparing a detailed 
ECH source development program plan. 


35434 (DOE/ER—52047-5) High temperature blankets 
for non-electrical/electrical applications of fusion reactors: 
Annual report, [1983]. Ribe, F.L. (Washi Univ., Seattle 
(USA). t. of Nuclear Engineering). Jun 1983. Contract 
AS06-78ET52047. 8p. NTIS, PC A02/MF A01;1. Order 
Number DE88009676/JAW. 

During FY ‘83 the LieO solid-breeder, helium-cooled canis- 
ter blanket emerged as the LLNL-UW choice for driving the low- 
temperature (<750C) portion of the GA process. The 25% fraction 
of heat to the high temperature process (=950C) was provided 
either electrically or directly from a high-tempera- 
vate aene-of Gio Uipadat: tie addition, te SA: AI meen sineus 
a significant part in the MARS synfuel synfuel design in collabora- 
tion with TRW, Inc. The MARS synfuel blanket has a combined 
LiPb inner zone, with a SiVC-LiAOz, high-temperature outer zone 
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for driving the GA hydrogen synfuel process. Providing 3-dimen- 
sional neutronics analysis of power deposition and tritium breeding 
in both blankets was an important part of the UW-Rowe & Assoc. 
work. In both the LLNL-UW and MARS studies, the fusion driver 
as the Axi-Cell, A-cell version of the tandem mirror reactor 
(TMR). Physics parameters consistent with the synfuel interface 
were determined as part of the work. Defining and analyzing the 
thermal-electric interfaces between the TMR and the synfuel proc- 
ess continues to be of prime importance. The analysis of thermal 
transport and energy conversion in the interface, as well as thermal 
hydraulics analysis of the blanket, were part of the UW-Rowe 
Assoc. work. 


35435 at aeons Nuclear analysis and op- 
timization of the molten-salt fusion hybrid reactor. Bandini, 
B.R. (Pennsylvania State Univ., University Park (USA). 
Coll. of Engineering). May 1988. Contract AC05- 
760R00033. 70p. NTIS, PC A04/MF AO01;1. Order Number 
DE88008618/JAW. 

An improved method of studying the neutronic characteris- 
tics of fusion hybrid reactor blankets has been developed. Two 
major improvements over previous analysis methods have been ac- 
complished. The first of these improvements is the introduction of 
one-dimensional, homogenized-region blanket neutronic models in 
which resonance and spatial self-shielding effects are treated explic- 
itly. The second improvement involves the application of an itera- 
tive gradient-ascent based optimization scheme. In this method, key 
blanket dimensions and concentrations are automatically varied in a 
search for a configuration which maximizes neutronic performance. 
The specific fusion hybrid blanket design to which these new meth- 
ods of analysis are applied in an evolution of the U-233 producing 
molten-salt-in-tubes concept studied by Lawrence Livermore Na- 
tional Laboratory (LLNL). Optimistic analysis techniques initially 
predicted the fissile fuel production capacity of this blanket to be 
6400 kg of U-233 per year when driven by a 3000 MW tandem 
mirror fusion driver. The improved and more realistic analysis 
techniques employed in this study predict that an optimized molten- 
salt blanket design will produce over 6700 kg of U-233 per year 
when driven by the same tandem mirror device. Finally, the tech- 
niques and data base developed in this study have been designed to 
be easily extended to the task of performing future, more extensive 
analysis. Such an analysis might involve the minimization of fuel 
costs in an entire fusion hybrid reactor complex. 20 refs., 10 figs., 
14 tabs. 


(ENEA-RT-FUS—87-15) Microwaves for the Fras- 

cath Tokamak Upgrade Andean, Falciasecca, G.; Mir- 

; Sassi, M. (ENEA, Rome (Italy)). — ~ aa 12 p. 

(CONE-8709270—_) NTIS (US Sales Only), PC A03/MF 
A0O1. Order Number DE88753208/JAW. 

From 17. European microwave conference; Rome, Italy (7 
Sep 1987). 

Presented at the 17th European microwave conference, 
Rome, 7-10, September 1987. 

This paper gives the performance characteristics for the 
Frascati torroidal machine and for its associated RF system's equip- 
ment - high power microwave generator, transmission line, power 
supply, etc 


35437 (F—84023) Microwave regeneration of molecular 
sieves. Singh, V.P. (Canadian Fusion Fuels Technolo; 
Project, Toronto, Ontario). May 1984. 33p. NTIS (US Sales 
Only), PC A03/MF AOl. Order Number DE88701808/ 
JAW. 

Molecular sieve driers have been included in the design of 
tritium handling systems for fusion reactors. In these systems there 
is a need to maintain extremely low exit dew points from the driers 
as well as a capability to rapidly reduce tritium concentrations fol- 
lowing an accident. The required capacity of the driers is very 
high. The conventional method of regenerating these sieves after a 
water adsorption cycle is with hot air. However, because water is 
rapidly heated by microwave energy, this technology may be suita- 
ble for decreasing the bed regeneration time and hence may allow 
reduced capital and operating costs associated with a smaller bed. 
The present study was conducted to obtain preliminary information 
on the technical feasibility of regenerating molecular sieves with 
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microwave energy. The study concentrated on Type 4A molecular 
sieve with a few tests on Type 13X sieve and also a silica gel ad- 
sorbent. 


35438 (GA-A—19178) Multichordal visible/near uv spec- 
troscopy in the DIII-D tokamak. Seraydarian, R.P.; Burrell, 
K.H.; Groebner, R.J. (General Atomics Co., San Diego, 
CA (USA)). Feb 1988. Contract AC03-84ER51044. 2Ip. 
(CONF-880364—24). NTIS, PC A03/MF AO0l1;1. Order 
Number DE88010584/JAW. 

From 7. topical conference on high temperature plasma 

iagnostics; Na USA (13 Mar 1988). 

pen A pair of albadanee oe meal eight viewing 
chords apiece have been installed on the DIII-D tokamak. Each 
system views a neutral heating beam, and can acquire up to 250 
complete spectra from each chord with 5-20 msec time resolution. 
Each viewing chord covers 60 A with 0.27 A spectral resolution, 
and the chords span about 2/3 of the plasma’s full width. By view- 
ing Doppler broadened spectral lines from charge exchange recom- 
bination (CER) reactions between beam neutrals and plasma ions, 
ion temperatures up to keV have been meassured, and the bulk 
Doppler shift of these same lines has yielded plasma rotation veloci- 
ties up to 200 km/sec. The constancy of temperature on a magnetic 
flux surface and the rigid rotor model of a flux surface have been 
confirmed. These instruments have also been used to measure the 
neutral beam deposition profile, and preliminary experimental re- 
sults agree with theoretical calculations of the beam deposition pro- 
file. 5 refs., 6 figs. 


35439 (GIFR—74) Impurity flow reversal in TIBER II. 
Malik, M.A.; Indireshkumar, K.; Mandrekas, J.; Stacey, 
W.M.; Ogden, T.W. (Georgia Inst. of Tech. Atlanta 
(USA). Fusion Research Center). Jul 1987. Contract AS05- 
78ET52025. 16p. NTIS, PC A03/MF A01;1. Order Number 
DE88008605/JAW. 

Impurity flow revexsal based on co-injected neutral beams 
and upon electron cyclotron resonance heating (ECRH) are consid- 
ered as possible mechanisms for the removal of helium ash and 
edge originated impurities from tokamak reactors. Both formalisms 
are applied to the TIBER II parameters and preliminary results are 
reported. 15 refs., 4 figs., 1 tab. 


35440 (HIFT—134) Suppression of tokamak major dis- 
ruption by resonant helical field, (2). Hayashi, Takaya; Hara- 
fuji, Kenji; Sato, Tetsuya. (Hi ima Univ. (Japan). Inst. 
for Fusion Theory). Apr 1987. 27p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE88752600/JAW. 

The influence of the resonant helical field (RHF) with 1 = 2 
and n = 1 on the m = 2/n = 1 natural tearing mode is studied 
numerically for a tokamak with rather small aspect ratio (A = 6). 
A 3D nonlinear full-MHD simulation code is used. It is found that 
the behavior of the development of the tearing modes is different 
from that of a large aspect ratio case (A = 20). Namely, the over- 
lapping of islands between the m = 2/n = 1 and the m = 3/n = 1 
modes is dominant for the smaller aspect ratio case, presumably be- 
cause of the toroidal coupling effect, whereas that between the m 
= 2/n = 1 and the m = 3/n = 2 modes is dominant for the large 
aspect ratio case. However, it is also found that the suppression of 
the m = 2/n = 1 mode by the RHF field is remarkable for the 
smaller aspect ratio case as well as for the large aspect ratio case. 


35441 (HIFT—136) Impurity injection by use of multi- 
ple-shell pellet. Itoh, Sanae; Itoh, Kimitaka. (Hiroshima 
Univ. (Japan). Inst. for Fusion Theory). Jun 1987. 20p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE88752601/JAW. 

A model of the three-layered multiple-shell pellet is studied 
in order to apply to the impurity injection experiment. The mass 
dependence of the ablation is examined by employing the neutral- 
cloud shielding model. The localization width of the impurity is es- 
timated. 


35442 (iPPJ—839) Filamentation instability of rotating 
light ion beams in fusion target chambers. Okada, Toshio; 


Niu, Keishiro. (Nagoya Univ. (Japan). Inst. of Plasma Phys- 
ics). Jul 1987. 1lp. NTIS (US Sales Only), PC A03/MF 
A011. Order Number DE88752618/JAW. 
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Filamentation instability for a rotating light ion beam (LIB) 
fusion system is investigated. Stability conditions including the ef- 
fects of fractional current neutralyzation, rotation of LIB and beam 
temperature are derived for propagation through a background 
plasma. The results are illustrated by protting stability boundaries 
for a rotating proton beam propagating in a plasma. 


35443 (IPP J—841) Simulation of tokamak runaway-elec- 
tron events. Study of the response of materials by use of an 
electron linear accelerator. Bolt, H.; Miyahara, A.; Miyake, 
M.; Yamamoto, T. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Aug 1987. 25p. NTIS Sales Only), PC A03/ 
MF AO1. Order Number DE88752619/JAW. 

High energy runaway-electron events which can occur in to- 
kamaks when the plasma hits the first wall are a critical issue for 
the materials selection of future devices. Runaway-electron events 
are simulated with an electron linear accelerator to better under- 
stand the observed runaway-electron damage to tokamak first wall 
materials and to consider the runaway-electron issue in further ma- 
terials development and selection. The electron linear accelerator 
produces beam energies of 20 to 30 MeV at an integrated power 
input of up to 1.3 kW. Graphite, SiC + 2 % AIN, stainless steel, 
molybdenum and tungsten have been tested as bulk materials. To 
test the reliability of actively cooled systems under runaway-elec- 
tron impact layer systems of graphite fixed to metal substrates have 
been tested. The irradiation resulted in damage to the metal com- 
pounds but left graphite and SiC + 2 % AIN without damage. 
Metal substrates of graphite - metal systems for actively cooled 
structures suffer severe damage unless thick graphite shielding is 
provided. 


35444 (PPJ—842) Fracture mechanism of fine grain 
graphite under high heat fluxes. Bolt, H.; Miyahara, A.; 
Kuroda, T. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Aug 1987. 25p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE88752620/JAW. 

During the operation in fusion devices graphite in-vessel 
components can be subjected to severe heat loads. Component frac- 
ture which may occur under these heat loads can seriously check 
the further operation of the entire device. In this study the fracture 
process under high heat loads is examined on the fine grain graph- 
ite Poco AXF-5Q. Laboratory samples which were subjected to 
pulsed heat loads by a hydrogen beam are compared to a limiter of 
the same material which suffered fracture damage during operation 
in the JIPP T-ITU tokamak. The process of fracture under high 
heat fluxes can be described with a two stage model of crack initi- 
ation and subsequent crack propagation. Cracks are initiated by 
shear under compressive stresses in a highly heated surface layer. 
The further crack propagation follows the cyclic heat loads and is 
mainly driven by tensile stresses until fracture occurs. The results 
of these observations are the basis for efforts to assure reliable com- 
ponent operation under high heat fluxes. 


35445 (iPPJ—843) Potential formation in the plasma 
confinement region of a radio-frequency plugged linear device. 
Fujita, Hideki; Kumazawa, Ryuhei; Howald, A.M.; Oka- 
mura, Shoichi; Sato, Teruyuki; Adati, Keizo; Garner, H.R.; 
Nishimura, Kiyohiko. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Aug 1987. 32p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE88752621/JAW. 

Plasma potential formation in an open-ended plasma confine- 
ment system with RF plugging (the RFC-XX-M device) is investi- 
gated. The plasma potential in the central confinement region is 
measured with a heavy ion beam probe system and potentials at the 
RF plug section are measured with multi-grid energy analyzers. 
The measured plasma potential is compared with that deduced 
from the generalized Pastukhov formula. Results show that the 
plasma potential develops as an ambipolar potential to equate ion 
and electron end losses. During RF plugging, electrons are heated 
by Landau damping, while ions are not heated since adiabatic con- 
ditions apply during ion plugging in this experiment. 
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35446 (PPJ—855) D-*He fuels in a field-reversed con- 
figuration. Momota, Hiromu; Okamoto, Masao; Nomura, 
Yasuyuki; Ohnishi, Masami; Berk, H.L.; Tajima, Toshiki. 
(Nagoya Univ. (J; ). Inst. of Plasma Physics). Nov 1987. 
28p. NTIS (US les Only), PC A0O3/MF AOl. Order 
Number DE88753128/JAW. 

Favorable features of the D-*He fuel cycle in a field-re- 
versed configuration are described. Based on a theoretical analysis, 
one find that the estimated plant efficiency is more than 70 % and 
the 14 MeV neutron power fraction is as small as 1 %. To reach 
the D-*He ignition temperature of 100 keV with a reasonable exter- 
nal power source, one can first ignite a D-T configuration and then 
alter the fuel to D-*He. Heating of the plasma is attributed to ener- 
getic fusion charged particles and no additional heating is necces- 
sary. The equilibria of D-*He ignited plasmas may be self-sustained 
due to the preferential trapping of fusion protons in a field-reversed 
configuration. 


35447 (AERI-M—87-134, pp 203-209) ‘Tunnel struc- 
ture’ formed in Al on Kamada, Kohji; 
Sagara, Akio; Kinoshita, Takahashi, Heishichiro. 
gov Univ. (Japan). Inst. of Physics). Sep 1987. 
S Sales Only), PC All1/MF A01. Order Number 
DESSTSOONY/ JAW. (CONF-8701114—). 

From 2. joint seminar on atomic physics, solid state physics 
and material sciences in the energy region of tandem accelerators; 
Tokai, Japan (8 Jan 1987). 

Aluminum specimens are implanted at room temperature to 
fluences 4 x 10?7 H* cm? to 2 x 10'* H*cm?, and are probed with 
elastic recoil detection method (ERD) using 1.5 MeV He* during 
the implantation, to obtain depth distributions of the hydrogen. Fol- 
lowing the implantation and profiling, samples are electropolished 
using backthinning technique to protect the front implanted surface, 
and tested with TEM. When hydrogen ions are implanted into Al 
at room temperature, they are trapped by lattice defects created by 
themselves during the implantation rather than to stay around their 
projected range. On increase of the fluence over a critical value, a 
drastic collapse occurs in the profile from a nearly Gausian type to 
rather widely spread, double peaked or nearly double peaked pro- 
file. When the ion fluence exceeds the critical fluence, widely 
spread bright contrast region appears in the electronmicrograph. 
Observations suggest that the matrix atoms are evacuated from this 
region, consequently becoming more transparent locally to the elec- 
tron beam. This microscopic structure in the subsurface layer is 
named ‘tunnel structure’. The structure is not isolated but laterally 
connected throughout the injected area at a depth around the 
energy deposition peak of the implanted particle. From this struc- 
ture matrix atoms are evacuated and eventually deposit on a free 
surface contributing to so-called swelling of material. (Nogami, K.). 


35448 (JAERI-M—87-192) Design of divertor plate and 
measurements of double-null open divertor plasma in the JFT- 
2M tokamak. Yanagisawa, sions Shoji, Teruaki; Mori, Ma- 
sahiro. Japan Atomic Energy Research Inst., Tokyo). Oct 
1987. 24p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE88753130/JAW. 

The Design of the divertor plate, the results of the computa- 
tional simulation and the experimental results on the compact di- 
verter of the JFT-2 tokamak are described. Graphite divertor plates 
have showed a good performance as divertor target materials 
through divertor discharges. The H-mode plasma and low tempera- 
ture, high density divertor plasma are obtained. From computation- 
al results, this is in the intermediate region between low and high 
recycling region. 


35449 (SAERI-M—87-200) Analysis of lower hybrid cur- 
rent drive and rampup experiments on the JT-60 aa 
Takase, Yuichi; Honda, Masao; Ikeda, Yoshitaka; Imai, 
Tsuyoshi; Sakamoto, Keishi; Tsuji, Shunji; Uehara, Kazuya; 
U Kenkichi. (Japan Atomic Energy Research Inst., 
Tokyo). Dec 1987. 15p. NTIS (US Sales Only), PC A03/ 
MF A0O1. Order Nester DE88753136/JAW. 

Lower hybrid current drive and current rampup data ob- 
tained on JT-60 are analyzed. Both the current drive efficiency and 
the current rampup efficiency are similar to those obtained in small- 
er tokamaks. The stored energy and the pressure anisotropy of the 
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current-carrying superthermal electrons are obtained from magnetic 
measurements. The distribution function of the superthermal elec- 
trons is modelled by a three-temperature Maxwellian with a flat tail 
extending to the accessibility energy in the forward direction, a 
perpendicular of 150 keV, a backward parallel temper- 
ature of 250 keV, and a backward-to-forward ratio of 2. These re- 
sults are consistent with expectations based on a detailed numerical 
modelling and the model distribution functions inferred previously 
on smaller tokamaks. 


(LA-UR—88-568) Inertial fusion in the nineties. 
Harris, D.B.; DJ; it, D.C. (Los Alamos 
National Lab., NM (USA)). 1987. tract W-7405-ENG- 
36. 2ip. (CONF-870883—2). NTIS, PC A03/MF AO0i;1. 
Order Number DE88007913/JAW. 

From Fusion power development: breakeven and beyond; 
Princeton, NJ, USA (27 Aug 1987). 

The 1980s has proven to be an exicting time for the inertial 
confinement fusion (ICF) program. Major new laser and light-ion 
drivers have been constructed and have produced some encourag- 
ing results. The 1990s will be a crucial time for the ICF program. 
A decision for proceeding with the next facility is scheduled for the 
early 1990s. If the decision is positive, planning and construction of 


generation facility 
ational near the turn of the century. 21 refs., 4 figs. 


35451 (LA-UR—88-845) Tips for the fabrication of tem- 
porary tritium experiments. NM K.E.; Jenkins, E.M. 
(Los Alamos National Lab., NM (USA)). 1988. Contract 
W-7405-ENG-36. 8p. (CONF-880505—13). NTIS, PC A02/ 
MF AO1. Order Number T188007891/JAW. 

From 3. topical meeting on tritium technology in fission, 
fusion and isotopic applications; Toronto, Canada (1 May 1988). 

The Tritium System Test Assembly (TSTA) is a facility built 
for the demonstration of tritium handling systems necessary for trit- 
ium-burning fusion reactors. The facility has been in operation han- 
dling tritium for four years. The current inventory of tritium is ap- 
proximately one hundred grams with DOE approval exists for a 
maximum inventory of two hundred grams. Not all experiments 
performed at TSTA require the operation of the main process loop. 
During the last four years, many small scale experiments have been 
performed to test the compatibility and operation of tritium proc- 
essing components in small self-contained experimental packages. 
These packages are fabricated inside secondary containment glove- 
boxes and can be operated for hours or months with little monitor- 
ing. Construction of these packages need to be tritium compatible, 
inexpensive, easy to build, and versatile. This paper discusses some 
of the problems and remedies encountered during the building of 
temporary experiments. 


35452 (LA-UR—88-1230) Operation of the TSTA (Triti- 
um Systems Test Assembly) with 100 gram tritium. Sherman, 
R.H.; Bartlit, J.R. (Los Alamos National Lab., NM (USA); 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). 1988. Contract W-7405-ENG-36. 
12p. (CONF-880505—i4). NTIS, PC A03/MF A0l;1. 
Order Number DE88009134/JAW. 

From 3. topical meeting on tritium technology in fission, 
fusion and isotopic applications; Toronto, Canada (1 May 1988). 

In March of 1988 full operation of the 4-column isotope sep- 
aration system (ISS) was realized in runs that approximated the 
design load of tritium. Previous operations had been fraught with 
operating difficulties principally due to external systems. This 
report will examine the recent highly successful 6-day period of op- 
eration. During this time the system was cooled from room temper- 
ature, loaded with hydrogen isotopes including 109 grams of triti- 
um, integrated with the transfer pumping, impurity injection, and 
impurity removal systems, as well as the remote computer control 
system. At the end of the operation 12 grams of tritium having a 
measured purity of 99.987% (remainder deuterium) were offloaded 
from the system. Observed profiles in the columns in general agree 
with computer models. A Height Equivalent to a Theoretical Plate 
(HETP) of 5.0 cm is confirmed. 3 refs., 5 figs. 
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35453 (LBL—724670) Accelerator and Fusion Research 
Division: 1987 summary of activities. (Lawrence Berkeley 
Lab., CA (USA)). Apr 1988. Contract AC03-76SF00098. 
105p. NTIS, PC A06/MF AOl;1. Order Number 
DE88010774/JAW. 

An overview of the design and the initial studies for the Ad- 
vanced Light Source is given. The research efforts for the Center 
for X-Ray Optics include x-ray imaging, multilayer mirror technol- 
ogy, X-ray sources and detectors, spectroscopy and scattering, and 
synchrotron radiation projects. The Accelerator Operations high- 
lights include the research by users in nuclear physics, biology and 
medicine. The upgrade of the Bevalac is also discussed. The High 
Energy Physics Technology review includes the development of 
superconducting magnets and superconducting cables. A review of 
the Heavy-Ion Fusion Accelerator Research is also presented. The 
Magnetic Fusion Energy research included the development of i ion 
sources, accelerators for negative ions, diagnostics, and 
plasma physics. (WRF) 


35454 (OKTAVIAN-A—87-04) results of 
fusion neutron streaming benchmark in 1986 for 
polyethylene shield. Oka, Biber cay 4 Shin, Kazuo; Sekimoto, 
Hiroshi; Sakamoto, Shigeyasu; Akito; Yama- 
moto, Junji. (Osaka Univ., Suita ‘Gapan). NTs U of Bw od 
neering). J Jun 1987. 8ip. ‘dn Japanese). 

Only), PC AO5/MF AOl. Order Number ee DESS752635/ 
JAW. 


The fusion neutron streaming through bent ducts, bent slits, 
offset slits and multi-holes in polyethylene shields was measured 
with TLD (thermoluminescent dosimeter), CR-39 recoil proton 
solid state track recorder, miniature NE213 scintillators and a 
proton recoil gas proportional counter. The energy dependence of 
the sensitivity was measured by the company at the Electro Tech- 
nical Laboratory where national neutron sources were kept. The 
results is depicted in Fig 3.3.1. We found the sensitivity at 14 MeV 
should be revised to that of the dotted line. The effect of the do- 
simeter case which was not used in the present experiment was in- 
cluded in the sensitivity of the solid line. The sensitivity at lower 
energies is found to be valid from our calibration by a Cf-252 and a 
Am-Be source. The angular dependence of sensitivity was meas- 
ured and depicted in Fig 3.3.2. The imental results are shown 
in from Fig 3.3.3 to Fig 3.3.6 and Table 3.3.1. The miniature NE213 
scintillator of Kyoto University has a small spherical head of 1 cm 
in diameter. The block diagram of the measurement system is 
shown in Fig 3.4.1. The measured results in the offset slits and 
multi-holes are shown in Table 3.4.III, IV and V and Fig 3.4.2 and 
3.4.3. The fast neutron spectrum in the bent ducts was measured by 
a proton recoil spherical p counter. The miniature 
NE213 scintillator of Tokyo fotiente of Technology has a spherical 
head of 1 inch in diameter. The block diagrem of the measurement 
system is shown in Fig 1. It was used for the fast neutron measure- 
ment in the 40 cm square bent duct and the 5 cm wide bent slit. 
The experimental results are sumarized in from Table 1 to Table 3 
for neutrons and from Table 4 to Table 6 for gamma-rays. The in- 
crease in counts at 90 cm in the first leg of the bent duct (Fig 5) 
may be due to the error of the calibration of the source. 


35455 (ORNL/TM—10555) Summary of ELMO Bumpy 
Torus experiments from 1982 to 1984, Hiroe, S.; Colchin, 
R.J.; Haste, G.R.; Baity, F.W.; Bates, D.D.; Berry, L.A.; 
Bieniosek, oe Bigelow, TS. Boyd, D.A.; Burris, R.D.; 
Carpenter, K. H.; Casson, W.H,; Cobble, J.A.; Connor, 
K.A.; Davis, W.A.; Donaldson, R.D.; Glowienka, J.C.; 
Goyer, J.R.; Hankins, O.E.; Hickok, RL; Hillis, D.L.; 
Juhala, RE; Kimrey, HD; Livesey, RL; Mahon, R; 
Mankin, J.B.; McGuffin, M.W.; Overbey, D.R.; Owens, 
T.L.; Peterson, B.G.; Quon, B.H.; Rasmussen, D.A.; Rich- 
ards, R.K.; Schaich, C.R.; en L.; Sullivan, G.R.; 
Swain, D.W.; Uckan, T.; White, T.L.; en, J.B.; Winten- 
berg, R.E.; Young, K.G.; Yun, V. E. (Ont Ridge National 
Lab., TN ‘(USA)). Apr 1988. Contract AC05-840R21400. 
33p. NTIS, PC A03/MF AO01;1. Order Number 
D 8010741/JAW. 

Experiments were conducted in the ELMO Bumpy Torus 
(EBT) from 1973 until 1984. A number of papers have been pub- 
lished on various aspects of the final two years of the EBT experi- 
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ments. This report summarizes the final experimental conclusions 
and discusses issues that were not resolved. 46 refs., 12 figs., 1 tab. 


35456 (ORNL/TM—10744) United States-Japan collabo- 
rative testing in the High Flux Isotope Reactor and the Oak 
ile eee Dee Se ae ae ee ace 
period ending September 30. + Se J eee po Scott, 
J.L.; Grossbeck, M.L.; Maziasz, P ; Thoms, K.R.; Long- 
est, A.W.; Siman-Tov, LL; Lillis, RAG as. :’ Hishin- 
uma, A.; Kondo, +3 Tanaka, M.P. (Oak Ridge National 
Lab., ™N (USA); J Atomic Energy Research Inst., 
Tokai, Ibaraki). May 1988. Contract AC05-840R21400. 33p. 
NTIS, PC A03;3. Order Number DE88010752/JAW. 

The third year of the program of US/Japan collaborative 
testing in the HFIR and ORR was completed on schedule and 
within costs. Irradiation of all eight phase-I HFIR target capsules 
was completed. Postirradiation examination was completed on five 
of the eight capsules. The instrumented Target Temperature Cap- 
sule was designed, built, and installed in HFIR. Preliminary results 
showed that the measured temperatures were within 15% of those 
predicted. The spectrally tailored capsules, MFE-6J and -7J, oper- 
ated in ORR as planned throughout the year. Conceptual designs 
and preliminary test matrices were developed for the Phase II irra- 
diation program. 19 refs., 11 figs., 12 tabs. 


35457 (PPPL—2434) Measurements of ICRF [ion cyclo- 
tron range of frequencies] loading with a ridged waveguide 
coupler on PLT. Greene, G.J.; Wilson, J.R.; Colestock, P.L.; 
Fortgang, C.M.; Hosea, J.C. Hwang, D.Q.; Nagy, A. 

Univ., NJ (USA). "Plasma Physics Lab.). Nov 
1987. Contract AC02-76CH03073. 34p. 

An ICRF ridged waveguide coupler has been installed on 
PLT for measurements of plasma loading. The coupler was partial- 
ly filled with TiO. dielectric in order to sufficiently lower the 
cutoff frequency and utilized a tapered ridge for improved match- 
ing. Vacuum field measurements indicated a single propagating 
mode in the coupler and emphasized the importance of considering 
the fringing fields at the mouth of the waveguide. Low power ex- 
periments were carried out at 72.6 and 95.0 MHz without any ex- 
ternal impedance matching network. Plasma loading increased rap- 
idly as the face of the coupler approached the plasma, and, at fixed 

position, increased with line-averaged plasma density. At the lower 
celina, Gb velteniah 6guanddins etimitied' a Gikintiie (<ORHS 
a particular coupler position. At both frequencies, measurements in- 
dicated efficient power coupling to the plasma. Magnetic probe sig- 
nals showed evidence of dense eigenmodes suggesting excitation of 
the fast wave. 24 refs., 13 figs. 


35458 (PPPL—2503) Glow discharge techniques 

ditioning high vacuum systems. Dylla, H.F. Prinveton U Univ., Ms 
NJ (USA). Plasma Physics Lab.). Mar 1988. Contract 
AC02-76CH03073. 48p. (CONF-871125—23). NTIS, PC 
A03/MF AO1;1. Order 1 Number DE88009339/JAW. 

From 34. national vacuum symposium and topical confer- 
ence; Anaheim, CA, USA (2 Nov 1987). 

A review is given of glow discharge techniques which are 
useful for conditioning vacuum vessels for high vacuum applica- 
tions. Substantial development of glow discharge techniques has 
been done for the purpose of in-situ conditioning of the large ultra- 
high vacuum systems for particle accelerators and magnetic fusion 
devices. In these applications the glow discharge treatments remove 
impurities from vessel surfaces in order to minimize particle-in- 
duced desorption coefficients. Cleaning mechanisms involve a mix- 
ture of sputtering and ion- (or neutral) induced desorption effects 
depending on the gas mixture (ArO, vs. Hs) and excitation method 
(DC, RF, and ECR). The author will review the methodology of 
glow discharge conditioning, diagnostic measurements provided by 
residual gas and surface composition analysis, and applications to 
vessel conditioning and materials processing. 76 refs., 16 figs. 
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35459 (SAND—87-2308) Metallic materials as plasma 
facing components, Whitley, J.B.; Wilson, K.L.; Buchenauer, 
D.A. (Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1988. Contract AC04-76DP00789. 38p. (CONF- 
871036—36). NTIS, PC A03/MF A01;1; GPO Dep. Order 
Number T188010103/JAW. 

From 3. international conference on fusion reactor materials; 
Karlsruhe, F.R. Germany (4.Oct 1987). 

The design and fabrication of suitable plasma facing compo- 
nents for fusion devices are difficult tasks with often conflicting re- 
quirements. Most operating devices utilize stainless steel as the first 
wall material and graphite for the main limiters. There are potential 
problems with the extrapolation of graphite to power producing re- 
actors and, hence, the evaluation of metallic alternatives is impor- 
tant. Prime candidate metals are beryllium and tungsten for plasma 
interactive components. There are several potential advantages to 
metallic components over graphite or ceramics. In general, metals 
have superior fracture toughness, are inert chemically to the hydro- 
gen atmosphere, have a better developed fabrication and joining 
technology, and better resistance to neutron damage. Metals are 
limited, however, in their ability to withstand disruption damage 
and, with the exception of beryllium, require a very low edge tem- 
perature to avoid sputtering problems. The current status of re- 
search in the areas of erosion, tritium permeation and inventory, 
thermal stress and fatigue, off-normal events, neutron irradiation 
and fabrication on these and other metals is reviewed and com- 
pared to the prime non-metal choice of graphite. 


35460 {SAND—88-0908C) Pulsed power driver technol- 
ogies for inertial confinement fusion power reactors. Cook, 
D.L. (Sandia National Labs., Albuquerque, NM a} 
1987. Contract AC04-76DP00789. 19p. (CONF-871173—5 

From 3. ICF system and applications colloquium; Madison, 
WI, USA (9 Nov 1987). 

Pulsed power technology offers an efficient, low-cost, and 
repetitive means for generating intense light ion beams for Inertial 
Confinement Fusion: (ICF). The technology produces a beam that 
couples well to matter and is scalable to very high power levels. 
The basic elements of pulsed power technology include capacitive 
energy storage, water dielectric pulse formation, vacuum inductive 
voltage adding, liquid metal and liquid dielectric ion sources, ex- 
traction ion diodes, plasma propagation channels, ballistic ion 
bunching, and gas-filled target chambers. Many of these technol- 
ogies are applicable not only to production of intense light ion 
beams, but also may be useful for production of intense heavy ion 
beams and middle-weight ion beams. These emerging technologies 
form the basis for flexible driver systems for powering inertial con- 
finement fusion reactors in the next century. 8 refs., 10 figs., 2 tabs. 


35461 (UCRL—15956) Updated reference design of a 
liquid metal cooled tandem mirror fusion breeder. Berwald, 
D.H.; Whitley, R.H.; Garner, J.K.; Gromada, R.J.; McCar- 
ville, T.J.; Moir, R.W.; Lee, J.D.; Bandini, B.R.; Fulton, 
FJ.; W C.P.C.; Maya, I; Hoot, C.G.; Schultz, K.R.; 
Miller, L .G.; Beeston, J.M.; Harris, B.L.; Westman, R.A.; 
Ghoniem, N.M.; Orient, G.; Wolfer, M.; DeVan, J.H.; Tor- 
terelli, P. (TRW, Inc., Redondo Beach, CA (USA); Law- 
rence Livermore National Lab., CA (USA); General 
Atomics Co., San Diego, CA (USA); EG and G Idaho, 
Inc., Idaho Falls (USA); California Univ., Los 
(USA); Wisconsin Univ., Madison (USA); Oak Ridge Na- 
tional Lab., TN (USA)). "Sep 1985. Contract W-7405-ENG- 
48. 106p. NTIS, PC A06/MF A0l;1. Order Number 
DE88008921/JAW. 

Detailed studies of key techinical issues for liquid metal 
cooled fusion breeder (fusion-fission hybrid blankets) have been 
performed during the period 1983-4. Based upon the results of these 
studies, the 1982 reference liquid metal cooled tandem mirror fusion 
breeder blanket design was updated and is described. The updated 
reference blankets provides increased breeding and lower techno- 
logical risk in comparison with the original reference blanket. In 
addition to the blanket design revisions, a plant concept, cost, and 
fuel cycle economics assessment is provided. The fusion breeder 
continues to promise an economical source of fissile fuel for the in- 
definite future. 
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35462 (UCRL—96651) Magnet power system for the 
Microwave Tokamak Experiment (MTX). Jackson, M.C.; 
Musslewhite, R.C. (Lawrence Livermore National Lab., 
CA (USA)). 7 Oct 1987. Contract W-7405-ENG-48. 6p. 
(CONF-871007—95; CONF-871007—). NTIS, PC A02/MF 
A01;1. Order Number DE88011328/JAW. 

From 12. symposium on fusion engineering; Monterey, CA, 
USA (12 Oct 1987). 

The system configuration, layout, and general philosophy for 
the MTX magnet power system is described. The vast majority of 
the magnet power equipment was quite successfully used on the 
ALCATOR.-C experiment at the Massachusetts Institute of Tech- 
nology. The AC power for the magnet system at MIT was ob- 
tained from a 225MVA alternator. The power for the system at 
LLNL is obtained directly from the local utility's 230 kV line. This 
installation, therefore, necessitates the addition of a great deal of 
equipment in ranges from new switchgear in the substation to using 
existing switchgear obtained from MIT as contractors for intershop 
electrical isolation as well as safety isolation for personnel entry 
into the experimental area. Additionally, some discussion is made of 
the unique layout of this facility and the tradeoffs made to accom- 
modate them. 2 refs., 6 figs. 


35463 (UCRL—96653) MTX [Microwave Tokamak Ex- 
periment] facility and machine grounding plan. Bell, H.H.; 
Rice, B.W.; Petersen, D.E.; Herrera, C.H. (Lawrence Liver- 
more National Lab., CA (USA)). 7 Oct 1987. Contract W- 
7405-ENG-48. Sp. (CONF-871007—98; CONF-871007—). 
peng PC A02/MF A0l1;1. Order Number DE88011325/ 

From 12. symposium on fusion engineering; Monterey, CA, 
USA (12 Oct 1987). 

A key issue in the design of fusion research experiments and 
their related facilities is the control of ground currents. Because of 
the large magnetic field, high voltages and high currents present in 
most of these installations, it is essential to avoid ground loops, and 
to control ground currents during both normal operations and fault 
conditions. This paper describes the grounding policy that was de- 
veloped for MTX. The vault area was divided into zones, and each 
of the four walls was treated as a separate grounding area. Cable 
runs and magnet buss bars were run into the machine radially. The 
paper also describes the steps taken to isolate diagnostic signals and 
power for pumps and instruments. The paper outlines some of the 
field calculations used to predict problem areas, and to reveal volt- 
age isolation levels that were required. The paper includes the 
active ground fault detection system used to insure the integrity of 
the ground system. 2 refs., 5 figs. 


35464 (UCRL—97426) Beryllium usage in fusion blan- 
kets and beryllium data needs. Moir, R.W. (Lawrence Liver- 
more National Lab., CA (USA)). 6 Apr 1988. Contract W- 
7405-ENG-48. 27p. (CONF-880417—8). NTIS, PC A03/ 
MF AO1;1. Order Number DE88008676/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

Increasing numbers of designers are choosing beryllium for 
fusion reactor blankets because it, among all nonfissile materials, 
produces the highest number (2.5 neutron in an infinite media) of 
neutrons per 14-MeV incident neutron. In amounts of about 20 cm 
of equivalent solid density, it can be used to produce fissile materi- 
al, to breed all the tritium consumed in ITER from outboard blan- 
kets only, and in designs to produce Co-60. The problem is that 
predictions of neutron multiplication in beryllium are off by some 
10 to 20% and appear to be on the high side, which means that 
better multiplication measurements and numerical methods are 
needed. The n,2n reactions result in two helium atoms, which cause 
radiation damage in the form of hardening at low temperatures 
(<300{degree}C) and swelling at high temperatures 
(>300{degree}C). The usual way beryllium parts are made is by 
hot pressing the powder. A lower cost method is to cold press and 
then sinter. There is no radiation damage data on this form of be- 
ryllium. The issues of corrosion, safety relative to the release of the 
tritium built-up inside beryllium, and recycle of used beryllium are 
also discussed. 10 figs. 


(UCRL—97871) An integrated, multi-vendor dis- 
triveted deta acquisition system, Butner, D.N.; Driik, M; 
Meyer, W.H.; Moller, J.M.; Preckshot, G.G. (Lawrence 
Livermore National Lab., CA (USA)). 3 Mar 1988. Con- 
tract W-7405-ENG-48. 14p. (CONF-880364—21). NTIS, PC 
A03/MF A01;1. Order Number DE88008900/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa,-CA, USA (13 Mar 1988). 

A distributed data acquisition system that uses various com- 
puter hardware and software is being developed to support magnet- 
ic fusion experiments at Lawrence Livermore National Laboratory 
(LLNL). The experimental sequence of operations is controlled by 
a supervisory program, which coordinates software running on 
Digital Equipment Corporation (DEC) VAX computers, Hewlett- 
Packard (HP) UNIX-based workstations, and HP BASIC desktop 
computers. An interprocess communication system (IPCS) allows 
programs to communicate with one another in a standard manner 
regardless of program location in the network or of operating 
system and hardware differences. We discuss the design and imple- 
mentation of this data acquisition system with particular emphasis 
on the coordination model and the IPCS. 5 refs., 3 figs. 


(UCRL—98306) TIBER (Tokamak Ignition/Burn 


6 Apr 1988. Contract W-7405-ENG-48. q 
880417—9). NTIS, PC A03/MF A0Ol1;1. Order Number 
DE88008906/JAW. 

From International symposium on fusion nuclear technology; 
Tokyo, Japan (10 Apr 1988). 

The Tokamak Ignition/Burn Experimental Reactor (TIBER) 
was pursued in the US as one option for an International Thermo- 
nuclear Experimental Reactor (ITER). This concept evolved from 
earlier work on the Tokamak Fusion Core Experiment (TFCX) to 
develop a small, ignited tokamak. While the copper-coil versions of 
TFCX became the short-pulsed, 1.23-m radius, Compact 


Ignition 
Tokamak (CIT), the superconducting TIBER with long pulse or 
steady state and a 2.6-m radius was considered for international col- 
laboration. Recently the design was updated to TIBER II, to ac- 
commodate more conservative confinement scaling, double-poloidal 
divertors for impurity control, steady-state current drive, and nu- 
clear testing. 18 refs., 1 fig. 


(UCRL—98600) The effect of ICRF on the Alca- 
ter © SeeagnOll Layer plies. Wan, AS: Lipschultz, B.; 
McDermott, F.S.; Terry, J.L. (Lawrence Livermore Na- 
tional Lab., CA (USA)). May 1988. Contract W-7405-ENG- 
48;AC02-78ET51013. 18p. (CONF-880512—1; CONF- 
880512—). NTIS, PC A03/MF A01;1. Order Number 
DE88009821/JAW. 

From 8. international conference on plasma surface interac- 
tions in controlled fusion devices; Julich, F.R. Germany (2 May 
1988). 

This paper presents a characterization of the Alcator C 
Scrape-Off Layer (SOL) plasma during ICRF hydrogen-minority 
fast wave heating experiments. The SOL plasma parameters were 
measured using a multifunctional probe, JANUS, which is capable 
of simultaneously measuring the ion and electron parameters both 
parallel and antiparallel with respect to the toroidal magnetic field. 
The probe data indicate, at low value of injected rf power, there is 
direct edge heating and density increases at radii greater than that 
of the antenna Faraday shield. Increasing the injected rt power 
spreads both the temperature and density increases throughout the 
edge region, flattening the radial profiles. Varying the position of 
the resonance layer in the main plasma does not significantly 
change the effect of ICRF on the SOL parameters. Given this 
single spatial point characterization of the SOL, a crude estimate of 
power flow into and through the edge plasma indicate that {ap- 
proximately}20% of the ICRF power launched from the antenna is 
absorbed {und directly} in the SOL plasma. Additional observation 
of the impurity source rates confirms the conclusions of an earlier 
paper, which attributed increasing central densities of high-Z impu- 
Tities to the increase in physical sputtering rate at both the ICRF 
antenna’s Faraday shield and the limiter surface. 
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35468 (UWFDM—683) Materials testing in the ICF [in- 
fusion] test facility SIRTUS-M. Sawan, 
.L. (Wisconsin Univ., Madison (USA). 
Inst.). Jun 1986. Contract AS08- 
86DP10529. 18p. (CONF-860421--81). NTIS, PC A03/MF 
A011. Order Number DE88008058/JAW. 
From 2. international conference on fusion reactor materials 
tie Chicago, 2 USA (13 Apr — 
illumination -driven SIRIUS-M test fa- 
city dubnaadeastins aaemaaaeaentinias eae 
module is placed 2 m away from the target to achieve a goal neu- 
tron wall loading of 2 MWm? The 2 mm thick graphite liner re- 
duces the peak dpa rate in the module by only 2.4%. Using a lead 
reflector results in 50% more damage in the test module compared 
to a stainless steel reflector. Two circular test modules are used in 
SIRIUS-M. Each module fits between three beam ports. About 1 
MW of nuclear heating is removed by the helium coolant from 
each module. The peak iron dpa rate is 24 dpaFPY yeilding an ac- 
cumulated damage of 120 dpa after 5 full power years of operation. 
A test volume-integrated figure of merit of 14,2000 dpa-l can be 
achieved. The test matrix and testing schedule are described. It is 
possible to perform all tests needed for the ICF Demo in the two 
SIRIUS-M test modules. 15 refs., 4 figs., 1 tab. 


i zy Sep 1986. Contract AS08- 
86DP10529. 74p. NTIS, PC A04/MF A0O1. Order Number 
DE88008060/JAW. 

This report briefly describes the SIRIUS-M facility design, 
ae ae Sere ee, 
the scaling laws used for each account item and the sources 
of scaling laws, the resulting costs (direct, indirect and capital and 
costs, and the total lifetime cost and the cost per dpa-l 
measure and damage in the test modules) for the two cases: the 
present 2m reactor cavity, which is reflected light limited, and a 
hypothetical 1.5m reactor cavity, which would be target debris lim- 
ited. 44 refs., 19 figs., 17 tabs. 


Univ., Madison (USA). Fusion Technology Inst.). Sep : 
Contract AS08-86DP10529. 43p. NTIS, PC A03/MF AOI. 
Order Number DE88008061/JAW. 

We have looked at the cost of SIRIUS-M and compared the 


annual fuel cost which can be quite large in the case of a 100 MJ 
facility. We have also considered the case where the thermal power 
of the ETR is converted into electricity to supply part of the laser 
input power needed (100 MW). In the end, we considered the case 
of a 100 MJ, 10 Hz demo reactor that would produce electricity 
and have a design similar to the one considered for a 100 MJ test 


35471 Deposition of carbon, deuterium, and metals on the 
wall and limiters of the Tokamak Fusion Test Reactor. Wam- 
ge » W.R.; Doyle, B.L.; Lee, S.R.; Pontau, A.E.; Mills, 
E.; Causey, R.A.; Buchenauer, D.; Dylla, HLF.; Ulrickson, 
M. A; LaMarche, PH. . (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185 and Livermore, California 
94550). Journal of Vacuum Science and Technology, A: 
98) Surfaces, and Films; 6: No. 3, 2111-2115(May 
Following a two-year operational the Tokamak 
Fusion Test Reactor (TFTR) graphite fixed bumper limiter has 
been examined by a variety of methods. The areal density of metals 
was mapped in situ by beta backscattering. Several tiles were exam- 
ined in detail by nuclear-reaction analysis, Rutherford backscatter- 
ing, and proton-induced x-ray emission to measure areal densities of 
deuterium and impurities. Some areas of the limiter were found to 
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be covered by deposited material several microns thick. Other areas 
where the incident plasma flux is higher were much cleaner. Long- 
term collection coupons were also examined to characterize deposi- 
tion on the wall. From these results the total amount of deuterium 
on the limiter and wall in TFTR is estimated to be ~1.3 x 10* 
atoms. The implications of this for wall-pumping effects and future 
tritium inventory are discussed. 


Elongated toroid fusion device. Ohkawa, T.; Chu, 
M: ’ Politzer, P.A.; Moore, R.W. (to GA Technologies Inc., 
San Diego, CA). "US Patent 4,734,246. 29 Mar 1988. Filed 
date 28 Jan eras Patent and Trademark Office, Box 9, 
Washington, DC 

A device for achieving ignition of a plasma with ohmic heat- 
ing is described comprising: means for defining a toroidal plasma 
chamber,a and confining gas therein, and means including electri- 
cally conductive coils for generating plasma within the chamber 
and for confining and shaping such plasma substantially into and 
filling a predetermined single region of the chamber without an axi- 
symmetric internal separatix and ohmically heating the confined 
plasma to ignition. The predetermined region is toroidal with a 
major axis defining an axial direction parallel thereto and a transax- 
ial direction perpendicular to the axis and having an axial cross sec- 
tion with an elongation, k, greater than 4, where k is the ratio of 
the maximum axial dimension of the cross section to the maximum 
transaxial dimension of the cross section. 

35473 Ee ee ee ee 

large translational transform in pinch plasma 

finement. Schaffer, M.J. (to GA Technologies Inc., ‘San 

Diego, CA). oe Patent 4,734,247. 29 Mar 1988. Filed date 

28 Aug 1985. Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

A method for generating and magnetically confining plasma 
in a pinch with translational transform is described comprising: gen- 
erating plasma, shaping and positioning the plasma into a helicoid 
of substantially D-shape in cross sections perpendicular to a guiding 
axis with the relatively flat portion of the D-shape nearest the guid- 
ing axis and the relatively convex portion of the D-shape farther 
from the guiding axis with the plasma wound substantially helically 
about the guiding axis, passing current through the plasma to form 
a reverse field pinch with a respective set of nested closed magnetic 
surfaces enclosing and defining a magnetic axis substantially helical- 
ly wound about the guiding axis, and applying a magnetic field 
through the plasma in the direction of the magnetic axis. 


35474 Nuclear fusion reactor. Busch, M.P. US Patent 
4,729,865. 8 Mar 1988. Filed date 3 Nov 1986. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

A magnetic fusion reactor is described comprising, a hollow 
metallic wave guide, closed upon itself, having a rectangular cross 
section and containing an electromagnetically resonating, pulsating, 
self-bombarding plasma in a vacuum, and equally spaced probes ex- 
tending to the inner surface of the wave guide and producing a 
type of transverse electromagnetic coupling with the resonating 
plasma, with the plasma acting as an internal coaxial cable. The 
wave guide is vertically positioned between two extended opposite- 
hand electromagnets which are closed upon themselves and having 
horseshoe-type cross sections with horizontally oriented bases, and 
with their internal openings having tear-shaped cross sections con- 
taining longitudinal superconducting winding means and coming to 
a central point such that oppositely-directed magnetic fields are 
produced vertically in close proximity throughout the entire extent 
of the wave guide, upwardly directed through one side of the wave 
guide and downwardly directed through the opposite side. 


35475 Folded waveguide coupler. Owens, T.L. (to 
of Energy, Washington, DC). US Patent 4,728,910. 1 
1988. Filed date 27 Oct 1986. vp. Patent and T: 
Office, Box 9, Washington, DC 20232. 

A waveguide coupler for coupling rf energy at a selected 
Operating frequency into a magnetically confined plasma within a 
vacuum vessel is described, comprising: an electrically conductive 
housing having front opening attached to a vacuum port of the 
vacuum vessel, a back opening, and vanes disposed in an inter- 
leaved spaced array from opposing walls of the housing and ex- 
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tending axially of the housing from the front opening to the back 
opening thereof to form a folded, generally rectangular resonant 
waveguide cavity. An electrically conductive polarizing plate dis- 
posed over the front opening of the housing and having rectangular 
openings aligned with selected alternate folds of the housing for se- 
lective propagation therethrough of rf waves having a common po- 
larization for selective coupling of wave energy to the fast magne- 
tosonic wave of the plasma; an electrically conductive shorting 
plate means disposed over the back opening of the housing and 
spaced from the front opening a distance which produces maximum 
power transfer of rf wave energy into the plasma for establishing a 
wave pattern; and a transition connector means for introducing rf 
power at the operating frequency from a coaxial transmission line 
into the folded waveguide cavity formed by the housing at a transi- 
tion junction providing an impedance match with the coaxial trans- 


35476 Axial feedback stabilization of flute modes for 
mirror machines. B.K.; Lieberman, M.A.; Sen, A.K. 
Ct: one and Computer Sciences 
the Electronics Research » Univ. of California, 
, CA (US)). IEEE (Institute of Electrical and Elec- 
tronics ngineers) Transactions on Plasma Science; 16: No. 1, 
27-38(Feb 1988). 

A novel scheme of feedback stabilization of the m = 1 flute 
mode for axisymmetric mirror machines is proposed, which has po- 
tential for reactor extrapolation. A three-region plasma model is 
analyzed, consisting of a hot core surrounded by a warm transition 
annulus, which in turn is surrounded by a warm halo annulus that 
is in contact with segmented annular feedback plates at the two 
endwalls. For plasma parameters characteristic of the TMX-U and 
MFTF-B devices at the Lawrence Livermore National Laboratory 
and the MMX device at the University of California, Berkeley, the 
required feedback power is calculated. The results show that stabili- 
ty can be achieved in the MMX and TMX-U devices with a 
modest feedback gain and power. The power requirement for the 
near-reactor conditions of MFTF-B is more severe, but can be re- 
duced by a modified choice of plasma parameters. 


35477 TMX-U thermal-barrier experiments. Simonen, 
T.C.; Allen, S.L.; Barter, J.D.; Casper, T.A.; Correll, D.L.; 
Carter, M.R.; Clauser, J.F.; Dimonte, G.; Foote, J.H.; 
Futch, A:H. (Lawrence Livermore National Lab., Univ. of 
California, Livermore, CA (US)). IEEE (Institute of Electri- 
cal and Electronics Ei 3) Transactions on Plasma Sci- 
ence; 16: No. 1, 1-10(Feb 1988). Contract W-7405-ENG-48. 

This review of thermal-barrier experiments in the Tandem 
Mirror Experiment Upgrade (TMX-U) describes our progress at 
Lawrence Livermore National Laboratory in plasma confinement 
and central-cell heating. Thermal barriers in TMX-U improved 
axial confinement by two orders of magnitude over a limited range 
of densities, compared with confinement in single-cell mirrors at the 
same ion temperature. Our study shows that central-cell radial non- 
ambipolar confinement scales as neoclassical theory and can be 
eliminated by floating the end walls. Radial ambipolar losses can 
also be measured and reduced. The electron energy balance is im- 
proved in tandem mirrors to near classical, resulting in T/sub e/ up 
to 0.28 keV. Electron cyclotron heating (ECH) efficiencies up to 42 
percent, with low levels of electron microinstability, were achieved 
when hot electrons in the thermal barrier were heated to average 
betas as large as 15 percent. The hot-electron distribution is meas- 
ured from X rays and is modeled by a Fokker-Planck code that in- 
cludes heating from cavity radio-frequency (RF) fields. Neutral- 
beam injection in the central cell created average ion betas up to 5 
percent with radial profiles of hot ions that are modeled accurately 
by a radial Fokker-Planck code. Gas fueling between two funda- 
mental ion cyclotron heating (ICH) resonances resulted in symmet- 
rical heating of passing ions toward both ends. 
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35478 Two-dimensional toroidal geometry neutral atom 
transport and material erosion rates in the TEXTOR and 
TFTR Tokamaks. Hasan, M.Z.; Conn, R.W. (Univ. of Cali- 
fornia, Los Angeles Mechanical, Aerospace, and Nuclear 
Engineering Dept., Center for Plasma Physics and Fusion 
Engineering, Los Angeles, CA 90024 (US) Fusion Technol- 
ogy; 12: No. 3, 416-421(Nov 1987). 

The power deposition and wall material erosion rates due to 
charge-exchange neutral atoms resulting from a recycling source at 
limiters in the TEXTOR and Tokamak Fusion Test Reactor toka- 
maks are reported. The analysis is carried out using a recently de- 
veloped finite element, two-dimensional toroidal geometry diffusion 
theory, neutral atom transport theory, and the computer code 
FENAT. The power deposition and material erosion are highest at 
the limiter. The first wall suffers very little erosion except for the 
portion near the limiter. 


35479 Local radiative cooling of edge plasmas by intense 
neutral gas puffing. Prinja, A.K.; Zweben, S.J. (Univ. of 
New seuice, Dept. of Chemical ‘and Nuclear i ET 
Albuquerque, NM 87131 (US)). Fusion Technology; 12 
3, 428-436(Nov 1987). 

It is proposed that the overheating of tokamak limiters can 
be controlled by introducing a strong local source of neutral He di- 
rectly at that limiter to convert the incident particle energy into 
isotropic radiation. The neutral influx rate required to substantially 
reduce the heat flux to the limiter is calculated as a function of the 
incident plasma parameters using a simplified one-dimensional fluid 
model. Application of this scheme to large tokamaks is discussed. 


35480 High velocity electrothermal mass launchers. Thio, 
Y.C.; Tidman, D.A. (GT-Devices, Alexandria, VA 22312 
(US)). pp 110 of The 1987 IEEE international conference 
on plasma science (Abstracts). Piscataway, NJ; IEEE Serv- 
ice Center (1987). (CONF-870651—). 

From IEEE international conference on plasma science; 
Crystal City, VA, USA (1 Jun 1987). 

The authors discuss a new type of electrothermal mass 
launcher that is calculated to be capable of efficiently propellung 
projectiles to velocities in excess of 15 km/s. The launcher can be 
scaled up in size to launch heavy projectiles from a few grams to 
several tons. The gun uses a low atomic weight high pressure 
plasma with a temperature in its core region of several eV as the 
working fluid to propel projectiles by thermal expansion to a veloc- 
ity about equal to the plasma sound speed. In these plasmas, the 
sound speed can be made to be extremely high (e.g. 20 km/s for 
polyethylene at 5 eV). The plasma is heated ohmically by axial cur- 
rents or azimuthal currents inductively generated in the plasma. 


35481 Soft x rays produced by subpicosecond target irra- 
diance. Wood, O.R. II; SilFvast, W.T.; Tom, H.W.K.; 
Knox, W.H.; Fork, R.L.; Brito-Cruz, C.H.; Maloney, P.J.; 
Shank, C.V. (AT and T Bell Labs., Holmdel, NJ 07733 
(US)). pp 2 of XV international conference on quantum 


electronics (Digest of technical papers). Washington, DC; 
Optical Society of America (1987). (CONF-870488—). 

From 15. international conference on quantum electronics; 
Baltimore, MD, USA (27 Apr 1987). 

Technical Paper MAA2. 

Amplified 0.5-mJ 100-fs duration pulses from a colliding 
pulse mode-locked dye laser were converted to soft x rays by fo- 
cusing onto a Ta target. The emission pulses had (instrument-limit- 
ed) durations of <20 ps in the 10-140-nm spectral region. These 
pulses, which are among the shortest soft-x-ray and XUV pulses 
ever recorded, should find use in spectroscopy and in the pumping 
of short-wavelength lasers. Because no significant gaseous plasma 
can evolve (and hence radiate) during the 100-fs optical pulse, a 
significant fraction of the emission is thought to occur from either 
line emission from highly excited ions or bremsstrahlung in the con- 
densed phase of Ta. If so, the authors believe that this is the first 


clear observation of soft-x-ray and XUV production by this mecha- 
nism. 
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35482 (DOE/DP—88008613) Technology security: 
Volume 2, Appendices. (USDOE Assistant Secretary for De- 
fense Programs, Washington, DC. Office of International 
Security Affairs). Mar 1988. 83p. NTIS, PC A05/MF AO1. 
Order Number DE88008613/JAW. 

An overview of technology security is presented in the form 
of appendices. Areas addressed are: historical background; legal au- 
thority; guidelines for the designation of sensitive nuclear technolo- 
gy; other agency control programs; interagency participation; and 
multilateral cooperation. (CBS) 


35483 (DOE/MA—0322-1) Listing of awardee names: 
Active awards as of April 5, 1988. (USDOE Assistant Secre- 
bo Be for Management and Administration, Washington, DC. 
of Review and Analysis). 1988. 504p. NTIS, PC 
A22/MF A01;1. Order Number DE88009015/JAW. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System, including an alphabetical 
listing of all acquisition and financial assistance awards (excluding 
purchase orders) with DOE. (DLC) 


35484 (DOE/MA—0323-1) Listing of awardee names: In- 
active awards as of April 5, 1988. (USDOE Assistant Secre- 
tary for ement and Administration, Washington, DC. 
Office of Review and Analysis). 5 Apr 1988. 409p. NTIS, 
PC A18/MF A01;1. Order Number DE88009014/JAW. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System (PADS), including an alpha- 
betical listing of all acquisition and financial assistance awards (ex- 
cluding purchase orders) with the Department of Energy. Inactive 
is defined as the completion date of the award is earlier (in the 
past) than the date of the issuance of the listing. 


35485 (LA-UR—88-1110) Economic foundations of per- 
manent pioneer communities. Jones, E.M. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. Contract W-7405-ENG-36. 
18p. (CONF-8804104—1). NTIS, PC A03/MF AO0j;1. 
Order Number DE88009150/JAW. 

From NASA symposium on lunar bases and space activities 
of the 21st century; Houston, TX, USA (5 Apr 1988). 

Although pioneer settlements are often founded for political 
or ideological reasons distinct from short-term economic justifica- 
tions, their survival and growth depend on economic factors. The 
settlers must be able to make a living, whether at subsistence, com- 
mercial farming, fishing, mining, manufacturing, trade, or in gov- 
ernment service. Although most of this discussion is highly specula- 
tive, it does seem from the historical material that there are plausi- 
ble ways in which an evolutionary lunar program could lead, step 
by step, to settlement. Once a lunar facility has achieved basic self- 
sufficiencies in the production of oxygen, food, and construction 
materials, crew rotation would become a dominant cost factor in 
continuing lunar operations. At such a point, establishment of a 
resident staff begins to make economic sense. Subsequent encour- 
agement of private-sector economic activities through such mecha- 
nisms as resident bonuses, local purchase preferences, and transfer 
of responsibility of basic services and production capabilities might 
well reduce operating costs and significantly multiply the economic 
effects of the basic import capacity provided by the facility's local 
expenditures. 


35486 (LA-UR—88-1110-Rev.) A basis of settlement: 
Economic foundations of permanent pioneer communities. 
Jones, E.M. (Los Alamos National Lab., NM (USA)). 1988. 
Contract W-7405-ENG-36. 17p. (CONF-8804104— 1-Rev.). 
NTIS, PC A03/MF A01;1. Order Number DE88010907/ 
JAW. 

From NASA symposium on lunar bases and space activities 
of the 21st century; Houston, TX, USA (5 Apr 1988). 

High transport costs will dominate the pattern of lunar de- 
velopment: During the earliest phases, when lunar facilities consist 
of a research and resource development complex with staff serving 
tours of a few months, transport costs will encourage local produc- 
tion of food, fuel, and building materials. Once these capabilities are 
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in place and the number of personnel grows to a few hundred, staff 
rotation might well dominate transport budgets. At that point it 
would make economic sense to encourage some members of staff to 
become permanent residents. By analogy with early British settle- 
ment in Australia, a vigorous private sector economy could emerge 
if the lunar organization provided quasi-export earning through its 
role as the community’s major employer and as the major buyer of 
locally-produced goods. By providing such a market for goods and 
services, the lunar organization would not only provide a means 
whereby permanent residents would support themselves but could 
also accelerate the process of replacing imported goods with local 
manufactures, thereby reducing the cost of operations. By analogy 
with recent Alaskan experience, if the resource development activi- 
ty started making money from sales to orbital customers, severance 
taxes and/or royalty payments could also provide means by which 
a lunar community could support itself. 


9901 Management 


35487 OE ee The management of power re- 
sources at the Department of Energy’s Savannah River Plant. 
(USDOE Offfice of r General, Oak Ridge, TN. 
Eastern Regional Office). Apr 1988. 10p. H1- Order 
Number T1I88009784/JA W. 

Our review identified alternatives for reducing power costs. 
Purchasing power produced by SRP’s two smaller powerhouses 
from commercial sources would save about $5.5 million annually, 
and system reliability would be improved. These two powerhouses 
could be shutdown, and the backup emergency power could be 
provided by standby combustion turbine generators, or the recently 
completed water conservation project could provide long-term 
emergency reactor cooling. 


35488 (AEA-TECDOC—437) International Centre for 
Theoretical Physics: Scientific activities in 1986. (Internation- 
al Atomic Energy Agency, Vienna (Austria)). Oct 1987. 
151p. NTIS (US Sales Only), PC A08/MF AOl. Order 
Number DE88701818/JAW. 

A review of the scientific activities of the Centre in 1986, in- 
cluding workshops, research and training-for-research is presented. 
The scientific program consists of eight main fields: Physics and 
Energy, Fundamental Physics, Physics of Condensed Matter, Ap- 
plied Physics, Mathematics, Physics of the Envizonment and of Na- 
tional Resources, Physics of the Living State, Physics and Develop- 
ment. In addition to a brief description of each workshop, symposi- 
um, college and meeting, tables summarizing the participation of 
ICTP activities are given. A list of preprints and internal reports 
issued in 1986 is included. 


(INIS-mf—11139) 1986 Annual Report. Activities 
a out in the frame of the EURATO-ENEA Association 
in Fusion Reesearch,. (ENEA, Rome (lItaly)). 1987. 187p. 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE88701940/JAW. 

This annual report describes the reasearch activity carried 
out during 1986 by the Fusion Department of the Italian Commis- 
ion for Nuclear and Alternative Energy Sources (ENEA). The 
report outlines the main results obtained by the three major 
projects of the Fusion Department (Fusion Physics, Frascati Toka- 
mak Upgrade, and Fusion Reactor Engineering), plus the divisional 
project Inertial Confinement mentioned separately because of its 
particular scientific content. Most of the research work was per- 
formed by the Fusion Department at its location at the ENEA 
Frascati Energy Research Center, but some work was also done 
elsewhere, or with recourse to other ENEA departments. The re- 
search activity described in this annual report was carried out with 
the frame of the Association Euratom-ENEA on Fusion, with the 
exception of some minor activities. 


35490 (LA-UR—88-1491) The as computers 
to learning in the Command and General Staff College 
ee ne ee ee 
Thorn, C.T. (Los Alamos National Lab., NM (USA)). 
[1988]. Contract W-7405-ENG-36. 68p. NTIS, PC A04/MF 
A01;1; GPO Dep. Order Number DE88010917/JAW. 
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The US Army Command and General Staff College (CGSC) 
is organized in five schools, one of which, Command and General 
Staff School (CGSS), is not formally established. These schools 
provide instruction to officers, noncommissioned officers, and civil- 
ians through 4 primary courses and approximately 20 shorter 
courses. The primary courses are CAS* (Combined Arms and Serv- 
ices Staff School) Phase I Nonresident Course, CAS* Phase II Resi- 
dent Course, CGSOC (Command and General Staff Officers 
Course), and SAMS (School of Advanced Military Studies). The 
shorter courses are primarily provided through SPD (School of 
Professional Development). Task A analyzed the curricula of the 
primary courses in terms of organization and cognitive level with 
the goal of providing the project team sufficient understanding of 
the College to seriously address the issue of the application of com- 
puters to learning in Task G. 





35491 (LBL-PUB—640) Lawrence Berkeley Laboratory 
Center for Science and Education: 1987 annual 
report. Day, L. (ed.). (Lawrence Berkeley Lab., CA 
(USA)). Mar 1988. Contract AC03-76SF00098. 58p. NTIS, 
PC A04/MF A0O1;1. Order Number DE88008623/JAW. 

Part of the Lawrence Berkeley Laboratory's mission as a na- 
tional laboratory is to {open<quotes}educate and train future gen- 
erations of scientists and engineers.{close—quotes} In order to 
carry out this part of its mission with maximum effectiveness, in 
1987 LBL established, with Department of Energy funding, a 
Center for Science and Engineering education (CSEE) in the Office 
for Planning and Development. By consolidating precollege, col- 
lege, and minority outreach programs that were previously adminis- 
trated by several different LBL divisions, CSEE provides a founda- 
tion for expanding and enhancing LBL’s educational efforts. Also 
in 1987, LBL established a partnership with the Lawrenece Hall of 
Science (LHS), and internationally recognized science museum, 
teacher training center, and curriculum development center. This 
partnership provides unique opportunities to promote teacher en- 
hancement, materials and curriculum development, and public un- 
derstanding of science and technology. The LBL/LHS collabora- 
tive programs initiated in 1987 are described in Section 3.5 of this 
report. 


35492 (ORAU—88/C-82) Annual report to the Office of 
Industrial relations, fiscal year 1987. (Oak Ridge Associated 
Universities, Inc., TN (USA)). Mar 1988. Contract AC05- 
76OR00033. 27p. NTIS, PC A03/MF A0O1. Order Number 
TI88009041/JA W. 

ORAU hosted a DOE workshop on {open<—quotes}Managin 
g Reductions in Force at US Department of Energy 
Facilities{close<—quotes} in April 1987. In July 1987, ORAU com- 
pleted an analysis titled {openquotes}Cooperative Education Pro- 
grams in the DOE System.{close—quotes} Forty-one contractors 
were contacted for the study; 13 were found to have active co-op 
programs for undergraduate students, ranging in size from 2 stu- 
dents to more than 100. ORAU initiated a study of existing DOE 
contractor employee assistance programs (EAPs). The Tenth 
Annual TRADE Conference, hosted by the Nevada Test Site con- 
tractors in Las Vegas in October 1986, focused on the identification 
of DOE and contractor training issues emerging over the next ten 
years. During FY 87, OIR facilitated a meeting between ORAU 
staff and management personnel from the DOE Office of Emergen- 
cy Operations (OEO) and Office of Nuclear Safety (ONS). At the 
request of ORR, OEO, and ONS, a working paper was completed 
to determine the feasibility of establishing a TRADE Special Inter- 
est Group for Emergency Management. A TRADE Workshop was 
held in September 1987 to assess the interest within DOE contrac- 
tor facilities. During FY 87, ORAU continued to assist the DOE 
Office of Scientific and Technical Information (OSTI) in the devel- 
opment of training materials for the national Integrated Technical 
Information System. ORAU staff complted several site visits in FY 
87. 
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35493 (ORAU—270) TRADE [Training Resources and 
Data Exchange]: Nontechnical training programs inventory: 
Volume 1, Management skills programs, Supervisory 
skills trainings programs. (Oak Ridge Associated Universi- 
ties, Inc. TN . Sep 1986. Contract ACO05- 
760R00033. 150p. S, PC A08;3. Order Number 
DE88010117/JA 

In a continuing effort to facilitate communications and re- 
source exchange among the DOE contractors, the TRADE (Train- 
ing Resources and Data Exchange) Committee has compiled the 
Training Programs Inventories listed below which, taken together, 
total over 2800 courses and reflect the range and focus of in-house 
training programs being offered throughout the DOE GOCO 
system by approximately 50 contractors. The Nontechnical Train- 
ing Programs Inventories includes those programs or courses de- 
signed specifically for in-house employees and which provide de- 
velopment and practical information about job-related subjects not 
included in the technical training area. The focus of the Inventories 
is on targeted audiences, resources, and course design. The contact 
person is listed with each course. 


35494 (UTNL-R—0211) Report of the research results 

with University of Tokyo, Nuclear Research 

Laboratory's Facilities in fiscal 1986. (Tokyo Univ., Tokai, 

Ibaraki (Japan). Nuclear i ing Research Lab.). 1987. 

138p. (In Japanese). NTIS (US Sales Only), PC A07/MF 
AO1. Order Number DE88753150/JAW. 

This book contains a large number of reports of studies 
made in 1986 through joint utilization of the nuclear reactor ‘Yayoi’ 
and electron beam type accelerator which are installed in the Nu- 
clear engineering Research Laboratory, Faculty of Engineering, 
University of Tokyo. The reports presented deal with ‘Behaviors of 
Neutrons in Fast Reactor Blanket Shield’, ‘Effect of Fast Neutron 
Radiation on Organic Materials’, ‘Production and Recovery of Trit- 
ium in Nuclear Fusion Reactor Blanket System’, ‘Bench Mark Ex- 
periment of Effect of Atmospheric Scattering of Neutron’, 'Experi- 
mental Evaluation of Nuclear Heat Rate’, ‘Fast Neutron Shielding 
Experiment’, ‘Effect of Fast Neutron Radiation on Hot Water’, 
‘Neutron Shielding Experiment’, ‘Biological and Medical Applica- 
tion of ‘Yayoi’ Neutron’, ‘Effect of Fission-Fusion Correlation Ra- 
diation on Semiconductors (Si, GaAs)’, ‘Application of Fast Neu- 
tron to Radiography Technology’, ‘Streaming in Offset Slit’, 
‘Design and Evaluation of New Reactor’, LET Effect on Organic 
Material’, ‘Handling, Separation and Recovery of Transuranium 
Elements’, ‘Reactor Operation Support System Using Knowledge 
Engineering Technique’, ‘Application of Shape Memory Alloys to 
Nuclear Reactor Devices’, ‘Numerical Simulation of Turbulent 
Hear Transfer’, and many other studies. (Nogami, K.). 
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35495 (AD-A—186583/1/XAB) tau 

ing PDE (partial differential equations) Fa 
report, 20 September 1986-11 August 1987. wane K 

oo of Southern California, Los Angeles Tusa. Go Com- 

puter Research Inst.). 11 Aug 1987. 10p. NTIS, PC A02/ 

MF AO1. 

This project investigated parallel/vector supercomputer ar- 
chitectures for solving Air Force problems, which demand the so- 
lution of partial differential equations (PDEs). An orthogonal multi- 
processor (OMP) architecture was developed for efficiently imple- 
menting the SLOR and ADI methods in solving PDEs. Another 
parallel PDE machine architecture, called the V-tree multiproces- 
sor, was developed for mapping the multigrid algorithms. This V- 
tree is shown to be more effective than the well-known hypercube 
and mesh architectures. Both the OMP and the V-tree architectures 
can demonstrate linear speedup by exploiting parallelism and vec- 
torization. Continued efforts are needed to expand these initial stud- 
ies into real hardware experiments and software simulations to 
verify the theoretical predictions on speedup performance. 
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(AD-A—186713/4/XAB) rae design for sci- 
computation for highly parallel mul systems, 
Research Foundation, La- 


report, Gannon, D. (Purdue 
fayette, IN (USA)). 1987. 3p. NTIS, PC A02/MF AO1. 
As part of the AFOSR Fast Algorithms Initiative, the 


phasis of the first phase was to study new algorithm ideas for solv- 
ing the large numerical linear algebra problems associated with two 
and three dimensional elliptic P.D.E. problems. The work in the 
second phase of the research was directed toward understanding 
the software mechanisms needed to map these algorithms to exist- 
ing parallel computers. Work in both areas is detailed. 


35497 (AECL—8776) Modifications to the FISS pro- 
gram. Donnelly, J.V. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Nov 
1985. 2ip. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE88701785/JAW. 

FISS is a computer code for use in investigating alternative 
fuel cycle strategies, performing system simulations accounting for 
the dynamic effects in growing systems. The changes that have 
been made to the original FISS program reported in AECL-5814 
are described. 


35498 (BDX—613-3953) DMIS [Dimensional Measuring 
Interface Specification]: A quality interface standard. Brown, 
C.W. (Allied-Signal A Co., Kansas City, MO 
(USA). Kansas City Div.). May 1988. Contract AC04 


ty 
76DP00613. 13p. (CONF-8806128—1; CONF-8806128—). 
Py PC A03/MF AOl1;1. Order Number DE88010875/ 


From Symposium on manufacturing application languages; 
Winnipeg, Canada (20 Jun 1988). 

A major step toward development of a high-level universal 
language interface between quality assurance equipment and CAD 
systems has been the Dimensional Measuring Interface Specification 
(DMIS). Its objective is to address the automated bi-directional 
transfer of information between various CAD systems and any 
computerized dimensional inspection equipment or data analysis 
systems. Whether linking CMMs or other DMEs to CAD systems, 
the specification provides the syntax that are basic to a neutral 
interface and the interchange of inspection programs and inspection 
results. 


(BNL—40987) Computer code user manual and 
dane for (1) manipulation of mortality and popula- 
tion data files and (2) calculation of mortality rates. Grim- 
shaw, C.A. (Brookhaven National Lab., Upton, NY (USA)). 
Jun 1987. Contract AC02-76CH00016. 80p. 

This document provides instructions on the use of six Pascal 
programs (and one FORTRAN one) created as a mortality and 
population data base analysis computer package. It contains infor- 
mation dealing with input requirements and list options for output 
available to the user. Grimshaw (1987) provides an example of the 
type of results that can be achieved by running this package. This 
document is intended for users who have a working knowledge of 
the VMS/VAX Cluster. It is not necessary, however, to be able to 
understand either Pascal or FORTRAN; complete program listings, 
though, are provided in the Appendices. 


35500 (BNL—40991) FASTRUN phase sequencer de- 
scriptor language (PDL). Sweely, D. (Brookhaven National 
Lab., Upton, NY (USA)). 20 Jan 1988. Contract AC02- 
76CHO00016. 14p. NTIS, PC A03;3. Order Number 
DE88007966/JAW. 

After hand-coding several revisions of the FASTRUN phase 
commands, the need for a high level description of commands 
became obvious. The Phase Descriptor Language (PDL) was de- 
signed to streamline the revision process and provide clearer docu- 
mentation of command sequencing in FASTRUN. The key element 
in the PDL is the phase compiler. This complier reads the high 
level code and outputs a Motorola source file that can be assembled 
using commercial software. This complier is written in the 
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{open<—quotes}C{close—quotes} programming language and exe- 
cutes on the IBM AT software development station. 


35501 iedicmeienniies User's —_ to the 
sulphur code for studying the time-dependence of sulphur-35 
— by crops. Nair, S.; Cross, J.R. (Central Electricity 

Board, Ber! keley (UK). Berkeley Nuclear Labs.). 
Des 1986. 30p. NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE88752768/JAW. 

This report gives the user instructions needed to run the pro- 
gram SULPHUR. The program models the time-dependent uptake 
of Sulphur-35 by crops, occurring as a result of exposure to gaseous 
35S in the chemical forms COS and H2S. Sample input and output 
are also provided for a test case. 


Kaper, ng, Kam. Capers National Lab., 
IL (USA)). “1988. Contract W-31109-ENG-38. 14p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE88010032/ 
JAW. 

From Conference on transport theory, invariant im! 
and in’ —_ Santa a oe (20 Jan woth ape 

is concerned with concavity and ici 

quite Wail atdhatncd intlohamiiier eaeieante 
type u/sub t/ = Au {minus} Au/sup q/ in R/sup N/; A is a positive 
constant and O < q < 1. It is shown that the Sturm-Picone theo- 
rem of classical linear oscillation theory can be used effectively in 
the study of nonlinear differential equations. 


35503 (CONF-880567—5) pipelining on dis- 
tributed-memory multiprocessors. King, Chung-Ta; Chou, 
Wen-Hwa; Ni, L.M. (Michigan State Univ., 
(USA). Dept. of Computer Ar; National Lab., 
Po (USA)). 1988. Contract W-31109-ENG-38. Bp. (CONF 
80567—). NTIS, PC A02;3. Order Number D: 
IAW. 
From 3. international conference on supercomputing; 
Boston, MA, USA (15 May 1988). 

The distributed nature of distributed-memory multiproces- 
sors increases the system’s extendibility and modularity. However, 
it also introduces communication difficulties{emdash}data must be 
moved around explicityly among the processors in the system. In 
this paper, the concept of largegrain pipelining is introduced, which 
attempts to maximize the overlapping within the system to mini- 
mize the effects of communication overhead. The basic idea is to 
regulate the information flows in the system in a pipelined fashion. 
The concept is contrasted with that of systolic arrays, and a general 
procedure is outlined which transform a systolic algorithm into an 
algorithm using large-grain piplining. An analytic model ahs been 
developed, which, not only assists in determining optimal design in 
a more formal way. Predicted performance from the analytic model 
matches closely with experimental results obtained from a 64-node 
NCUBE, and both confirm the effectiveness of largegrain pipelin- 
ing. 


35504 (CONF-880567—6) Relay approach message rout- 
ing in hypercube multiprocessors. Lan, Y.; Ni, L.M.; Esfa- 
hanian, A.H. (Michigan State Univ., East (USA). 
Dept. of Computer Science; Argonne Nati 
(USA)). 1988. Contract W-31109-ENG-38. NTIS, PC 
A02/MF A01;1. Order Number DE88009973/. AW. 

From 3. international conference on supercomputing; 


pear nae ge (15 May 1988). 

y approach message routing for hypercube multi- 
cnatnaatnnmainnagiaateameatiemataen 
immediately after the address fields of the message are received if 
the outgoing channels are not blocked. The relay message routing 
can significantly reduce the communication latency compared with 
the store-and-forward message routing. Based on the relay ap- 
proach, a distributed routing mechanism which is able to handle un- 
icast, multicast, and broadcast interprocessor communications is 
proposed. These three types of interprocessor communication are 
modeled as an Optimal Multicast Tree problem which can guaran- 
tee a minimum message delivery time. Network traffic is minimized 
for the cases of unicast and broadcast and close to minimum for the 
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case of multicast. A hardware router design based on the proposed 
distributed relay routing is discussed. 


35505 (CONF-880745—2) A linear-programming method 
inspired by the neural networks framework. Culioli, J.C.; 
Protopopescu, V. (Oak Ridge National Lab., TN (USA); 
Oak Ridge National Lab., TN (USA)). 1988. Contract 
AC05-840R21400. . (CONF-880745—). NTIS, PC A02;3. 
Order Number DE8 88/JAW. 
From IEEE annual international conference on neural net- 
works; San Diego, CA, USA (24 Jul 1988). 
We propose a discrete numerical algorithm for linear pro- 
gramming that has common features with nonlinear optimization al- 
and with neural network models. The “computation 
energy” of our algorithm is not quadratic, but linear, which greatly 
simplifies the model. The collective computational properties are 
obtained by dividing the neurons in two classes: primal and dual. 
The algorithm is parallelisable, easier to code than most classical 
linear-programming algorithms, and implementable in YLSI. The 
relationship with other neural network models is discussed. 


35506 (CONF-880745—3) An extension of the Hopfield- 
Tank model for er of the Multiple Traveling Salesmen 
Problem. Wacholder, E.; Han, J.; Mann, R.C. (Oak Ridge 
National Lab., TN (USA)). 1988. Contract AC05- 
840R21400. 20p. (CONF-880745—). NTIS, PC A03/MF 
A01;1. Order Number DE88008377/JAW. 

From IEEE annual international conference on neural net- 
works; San Diego, CA, USA (24 Jul 1988). 

We developed an efficient neural network algorithm for 
solving the Multiple Traveling Salesmen Problem (MTSP). A new 
transformation of the N-city, M-salesmen MTSP to the standard 
Traveling Salesmen Problem (TSP) is introduced. The transformed 
problem is represented by an expanded version of Hopfield-Tank’s 
neuromorphic city-position map with (N {plus} M {minus} 1)-city 
and a single fictitious salesman. The dynamic model associated with 
the problem is based on the Basic Differential Multiplier Method 
(BDMM). The algorithm was ly tested on many problems 
with up to 30 cities and 5 salesmen. In all test cases, the algorithm 
always converged to valid solutions. 


35507 (CONF-8805102—1) Performance evaluation for 
multiprocessors programmed using monitors. Lucier, B.J. 
(Argonne National Lab., IL (USA)). 1988. Contract W- 
31109-ENG-38. 15p. NTIS, PC A03/MF AOl;1. Order 
Number DE88010056/JAW. 

From Association for Computing Machinery (ACM) sigme- 
trics conference; Santa Fe, NM, USA (24 May 1988). 

We present a classification of synchronization delays inher- 
ent in multiprocessor systems programmed using the monitor para- 
digm. This characterization is useful in relating performance of 
such systems to algorithmic parameters in subproblems such as 
domain ition. This approach is applied to a parallel, 
adaptive grid code for solving the equations of one-dimensional gas 
dynamics implemented on shared memory multiprocessors such as 
the Encore Multimax. 


35508 (DOE/ER/25017—2) re methods for 
large scale nonlinear equations and constrained optimization: 
Progress report, July 1, 1987-June 30, 1988. J.E. Jr.; 
Tapia, R.A. (Rice Univ., Houston, TX (USA)). Mar 1988. 
Contract FG05-86ER25017. 12p. NTIS, PC A02/MF A011. 
Order Number DE88008648/JAW. 

This grant is for research in Quasi-Newton Methods for 
Large-Scale Nonlinear Equations and Constrained Optimization. 
The research proposed is divided into major areas: large-scale non- 
linear equations and constrained In nonlinear equa- 
tions the investigators shall perform extensive theoretical and nu- 
merical investigations of trust region methods which have been for- 
mulated using arbitrary norms in both the objective function and 
the specification of the trust region of the model problem. It is ex- 
pected that the theoretical studies will lead to an effective algo- 
rithm that uses linear programming techniques to solve the interme- 
diate model problems. In constrained optimization they shall con- 
tinue the research carried out previously in the area of trust region 
methods for equality constrained problems and for secant update 
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methods for general constrained optimization. The research will in- 
clude the extension of the existing approach to problems with in- 
equality constraints, a derivation of an analog of Powell's dogleg 
algorithm for constrained optimization, and a development of a 
convergence theory for these general algorithms. 


35509 (EN-DINEU—06/84) Citham-2 computer code- 
User manual. Batista, J.L. (Instituto de Engenharia Nuclear, 
Rio de Janeiro (Brazil)). 1984. 8p. (In Portuguese). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE88701905/JAW. 

The procedures and the input data for the Citham-2 comput- 
er code are described. It is a subroutine that modifies the nuclide 
concentration taking in account its burn and prepares cross sections 
library in 2,3 or 4 energy groups, to the used for Citation program. 
(.G.). 


35510 (iEN-DINEU—14/84) Cicop program. Batista, 
J.L. (instituto de Engenharia Nuclear, Rio de Janeiro 
(Brazil)). 1984. 5p. (in Portuguese). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE88701906/JAW. 

It is described the input data for using in the Cicop comput- 
er code in the Honeywell Bull computer of CNEN. It is a program 
to prepare microscopic cross section library in a proper format to 
be directly used by the Citation program from the Macroscopic 
cross section and isotope concentration. 


35511 (INIS-mf—11168, pp 430-441) Accuracy and effi- 
ciency of Monte Carlo method. Goodman, J. (Bechtel Power 
Corp., San Francisco, CA (USA)). Aug 1983. NTIS (US 
Sales Only), PC A25/MF AO0Ol. Order Number 
DE88702348/JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear en neering; Montreal, Canada (6 Sep 1983). 

accuracy of Monte Carlo method of simulating distribu- 

tions is analyzed. It is shown that claimed accuracy of some stand- 
ard computer codes is overstated. The correct formula for evalua- 
tion of the accuracy of any percentile (or fractile) is developed. It 
has been shown that increasing the accuracy of the Monte Carlo 
method by increasing the number of simulations is not economical 
because the time complexity of algorithm is inversely proportional 
to the squared relative error. Therefore, a new method of increas- 
ing the accuracy with a significant reduction in the number of sim- 
ulations was developed. For the new method, the number of simu- 
lations and time complexity of the algorithm are inversely propor- 
tional to the relative error. 


35512 (INIS-mf—11168, pp 531-554) Two Unequal 
Fluids (TUF) model for thermalhydraulics analysis. Bona- 
lumi, R.A.; Liu, W.S.; Yousef, W. W.; Pascoe, J. (Ontario 
Hydro, Toronto (Canada)). Aug 1983. NTIS (US Sales 
Only), PC A25/MF A0Ol. Order Number DE88702348/ 
JAW. (CONF-830932—). 

From International conference on numerical methods in nu- 
clear engineering; Montreal, Canada (6 Sep 1983). 

is an advanced two-phase flow computer code being 

developed at Ontario Hydro for analysis of thermalhydraulics tran- 
sients in which the Homogeneous Equilibrium Model is not ade- 
quate, i.e., when the two phases (vapor and liquid) have Unequal 
Velocities (UV) and Unequal Temperatures (UT). The paper 
covers only one of the several development areas encompassed by 
TUF, namely its mathematical aspects. TUF’s basic features in- 
clude: numerical solution of mass-energy balance equations over 
fixed control volumes, semi-analytical solution of momentum equa- 
tions at junctions (such that the solution is unconditionally stable 
and and has UV-UT choking and flooding limitations built-in). Two 
strategies are being developed: one based on the Porsching ap- 
proach (for short-term use in an existing system code) and the other 
based on a two-step pressure field approach (computationally more 
efficient and unconditionally stable). Some simple test cases are pre- 
sented. 


35513 (INPE—4298-PRE/1169) Parallel processing in 
nonlinear programming. Claradamota, A.; Lorena, L.A.N. 
(Instituto de Pesquisas Es; Sao Jose dos Campos 


(Brazil)). Aug 1987. 22p. (In several languages). NTIS, PC 
A03/MF AOI. 
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The appearance of parallel computers is a challenge for nu- 
merical analysis and optimization. In this work a survey is made of 
parallel unconstrained optimization methods. Conjugate directions 
and Newton methods are presented for some of the main architec- 
tures of parallel computers. 


35514 (INPE—4326-PRE/1178) Architecture with paral- 
lel processing for incremental computation. Diehl, J.B.; Ber- 
gamini, E.W. (Instituto de Pesquisas iais, Sao Jose dos 
Campos (Brazil)). 1987. 22p. (In several languages). 
(CONF-8705293—). S, PC A03/MF A(C1. 

From 1. Brazilian symposium of computer architecture/par- 
allel processing; Gramado, Brazil (1 May 1987). 

A description is given of a multiprocessing architecture and 
its basic functional organization implementing an Incremental Com- 
puter with parallel processing resources, for application in the nu- 
merical solution of systems of equations. Results obtained with the 
implementation of the aforementioned architecture, in the develop- 
ment of a prototype of Incremental Computer, are also presented. 


35515 (JAERI-M—87-199, pp 2-17) Utilization of per- 
sonal for nuclear engineering. Otake, Iwao. (I.S.L. 
Inc., Tokyo (Japan)). Nov 1987. (In Japanese). NTIS (US 
Sales y), 11/MF AOl. Order Number 
DE88780073/JAW. (CONF-8709254—). 

From 4. seminar on software in nuclear energy research; 
Tokai, Japan (9 Sep 1987). 

Personal computers are widely and variously used in recent 
years. All kinds of personal computers are now available and their 
software begins to have good performance. But so far as software 
concerned, software for engineering calculations doesn’t still not 
much appear in public. The contents of present talk are not much 
different from previous ones that were told in last year at the 
summer seminar held by the Society of Reactor Physics Research, 
but some new informations wili be added. Softwares relating to nu- 
clear data, reactor physics and shielding calculations, thermo-hy- 
draulic analysis, plant dynamics and reactor safety analysis will be 
told together with their calculation techniques of main program, 
pre-processing and post-processing. Users-friendly environmeat is 
the best merit in utilization of personal computers. 


35516 (LA—11272-MS) PHOTODIGITIZE: A soft- 
ware/hardware system. Silva, A.; Rangel, M.; Hoeberling, 
R.F. (Los Alamos National Lab., NM (USA)). May 1988. 
Contract W-7405-ENG-36. 9p. NTIS, PC A03/MF A01;1. 
Order Number DE88009575/JAW. 

PHOTODIGITIZE is an automated photo interpretation 
and documentation system to digitize and process single voltage 
waveforms captured within photographs. It has been especially de- 
signed for the ultra fast data records. This system first captures the 
information from the photograph onto a 512 {times} 512 pixel digi- 
tal record and then uses recognition algorithms to identify the volt- 
age waveform and graticule. The software was designed to be as 
stand-alone (small computer) and as user friendly (menu, prompt, 
query/,etc) as possible and to minimize operator time. 


35517 (LA-UR—86-2890) Benchmark of the Convex C-1 
mini supercomputer. Simmons, M.L.; Lubeck, OIM. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 7p. NTIS, PC A02/MF A0Ol1;1. Order Number 
DE88009176/JAW. 

In July 1985, we benchmarked the Convex C-1 computer at 
the Convex plant in Richardson, Texas. The machine is marketed as 
a mini-supercomputer executing a UNIX operating system. The ar- 
chitecture includes vector functional units, 16-million 64-bit words 
of physical memory and 64 kbytes of set-associative cache between 
main memory and the CPU. The standard, one-processor Los 
Alamos benchmarks were executed and timed in both single-preci- 
sion (32-bit) and double-precision (64-bit) floating-point mode. Sub- 
sequent to the July benchmark, the machine architecture was 
changed to expand the cache bypass for vector memory accesses. 
The benchmarks were redone in October 1985 to include the signif- 
icant architecture modification. The results in this paper are from 
the latest benchmark. 
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35518 (LA-UR—86-3300) Benchmarking the IBM 3090 
with Vector Facility. Brickner, R.G.; Wasserman, H.J.; 
Hayes, A.H.; Moore, J.W. (Los Alamos National Lab., NM 
(USA). 1986. Contract W-7405-ENG-36. 15p. /MF AOI; A. 
Order Number DE88009178/JAW. 

The IBM 3090 with Vector Facility is an extremely interest- 
ing machine because it combines very good scaler performance 
with enhanced vector and multitasking performance. For many 
IBM installations with a large scientific workload, the 3090/vector/ 
MTF combination may be an ideal means of increasing throughput 
at minimum cost. However, neither the vector nor multitasking ca- 
pabilities are sufficiently developed to make the 3090 competitive 
with our current worker machines for our large-scale scientific 
codes. 


35519 (LA-UR—87-227) The performance of the NEC 
SX-2 and Cray X-MP Lubeck, O.M.; 
Moore, J.W.; Mendez, R. (Los Alamos National Lab., NM 
(USA); Naval Postgraduate School, anne CA (USA). 
Dept. of Mathematics). 1987. Contract W-7405-ENG-36. 
14p. NTIS, PC A03/MF AOl;1. Order Number 
DE88009177/JAW. 

Since our first article on the Japanese puters ap- 
peared in the December 1985 issue of Computer, we have conduct- 
ed additional benchmarks of the new NEC SX-2 vector processor. 
We present these new results for the SX-2 and updated timings of 
the X-MP/48. 5 refs., 1 fig., 6 tabs. 


(LA-UR—87-659) A benchmark of the SCS-40 
canes A mini supercomputer 
MP/24. Wasserman, H.J.; Simmons, 
(Los National Lab., NM (USA)). "1987. Contract 
W-7405-ENG-36. 10p. (CONF-8708148—3-Rev.). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE88009158/ 
JAW. 

From Vector and parallel processing in computational sci- 
ence; Liverpool, UK (25 Aug 1987). 

An accurate benchmark of the SCS-40 mini supercomputer 
manufactured by Scientific Computer Systems Corporation has 
been carried out. A new, revised set of standard ANSI77 Fortran 
benchmark codes were run on the SCS-40 in a dedicated environ- 
ment, using Version 1.13 of the CFT compiler. The results are 
compared with those obtained on one processor of a CRAY X- 
MP/24 computer using the Cray Research Inc. version of the same 
compiler. The results suggest that for a typical Los Alamos Nation- 
al Laboratory computational workload, the SCS-40 is equivalent to 
one-quarter to one-third of a single processor of the CRAY X-MP/ 
24. 15 refs., 5 tabs. 


i (LA-UR—88-1203) Time series prediction using a 
fraction neural networks. Lee, K.; Lee, Y.C.; 
rane Aldrich, C.H.; Kindel, J. (Los Alamos National 
Lab., NM (USA); Mission Research Corp., Los Alamos, 
NM "(USA)). 1988. Contract W-7405-ENG-36. 7p. (CONF- 
880745—4; CONF-880745—). NTIS, PC A02/MF AO0i;1. 
Order Number DE88009139/JAW. 
From IEEE annual international conference on neural net- 
works San en a USA (24 Jul 1988). 
neural network based on a rational fraction rep- 
shila hn Salen taepsobaeactimmcoeabpuetaies. the 
network is a generalization of the Volterra-Wiener network while 
still retaining the computational efficiency of the latter. Because of 
the second order convergent nature of the learning algorithm, the 
rational net is computationally far more efficient than multilayer 
networks. The rational fractional representation is, however, more 
restrictive than the multilayer networks. 


35522 (LA-UR—88-1259) Distributed mathematics in a 
heterogeneous environment. Campbell, J.R. (Los Alamos Na- 
tional Lab., NM (USA)). 1987. Contract W-7405-ENG-36. 
14p. (CONF-8711142—2). NTIS, PC A03/MF A01;1. Order 
Number DE88009128/JAW. 

From Network computing forum; San Jose, CA, USA (18 
Nov 1987). 

The advent of sophisticated window and operating system 
tools during the past several years has made it possible to provide 
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user interfaces that are not as card- or line-oriented as previous 
interfaces. In addition, networking software has made it possible to 
distribute work among several computers so that optimal use is 
made of existing facilities. The computer Research and Application 
Group at Los Alamos National Laboratory uses these tools to 
access, control, and animate solutions to mathematical algorithms 
and to provide a simplified interface to large mathematical docu- 
mentation databases. A mouse-driven menu system provides access 
to these documentation databases. Mathematical routines have been 
distributed between Sun Microsystems workstations and CRAY 
XMP Supercomputers. Controls of these algorithms is accom- 
plished by using windows and panels that control input to computa- 
tional modules executing on the cray. These modules return solu- 
tions to the workstation in real time. The solutions are then animat- 
ed by using standard graphics. Evolution of time-dependent prob- 
lems can be viewed by buffering solution data through the memory 
of the workstation. 7 refs., 4 figs., 4 tabs. 


35523 (LA-UR—88-1384) Some supraconvergent schemes 
for hyperbolic equations on irregular grids. Wendroff, B.; 
White, A.B. Jr. (Los Alamos National Lab., NM (USA)). 
1988. Contract W-7405-ENG-36. 7p. (CONF-880392—1). 
ae PC A02/MF AOl. Order Number DE88009113/ 

From 2. international conference on hyperbolic problems; 
Aachen, F.R. Germany (14 Mar 1988). 

An analysis of the truncation error for finite difference 
schemes frequently shows an apparent loss of accuracy when a 
nonuniform grid is used. Some schemes exhibit the phenomenon of 
supraconvergence, that is, there is no loss of accuracy in the global 
error. We show that this is the case for smooth solutions of the 
color equation for an upstream conservative scheme, for two ver- 
sions of the Lax-Wendroff scheme, and for a variant of the von 
Neumann-Richtmyer scheme for gas dynamics, if the latter three 
are stable. 6 refs., 1 fig. 


35524 (LA-UR—88-1385) LAVA (Los Alamos Vulner- 
ability and Risk Assessment Methodology): An expert system 
framework for risk Smith, S.T. (Los Alamos Na- 
tional Lab., NM (USA)). 1988. 28p. (CONF-880593—1). 
eg PC A03/MF A0Ol1;1. Order Number DE88009112/ 

From Federal analysis workshop; Denver, CO, USA (24 
May 1988). 

The Los Alamos National Laboratory has developed an 
original methodology for performing risk analyses on subject sys- 
tems characterized by a general set of asset categories, a general 
spectrum of threats, a definable system-specific set of protecting the 
assets from the threats, and a general set of outcoming resulting 
from threats exploiting weaknesses in the safeguards system. Appli- 
cations of this methodology can be tailored to address a wide varie- 
ty of subject systems’ risk analysis requirements. The Los Alamos 
Vulnerability and Risk Assessment Methodology (LAVA) models 
complex systems having large amounts of “soft” information about 
both the subject system itself and occurrences related to the system. 
Its structure lends itself well to automation on a portable computer, 
making it possible to analyze numerous similar but geographically 
separated installations consistently and in as much depth as the sub- 
ject system warrants. LAVA is based on hierarchical systems 
theory, event trees, fuzzy sets, natural-language processing, decision 
theory, and utility theory. LAVA’s framework is a hierarchical set 
of fuzzy event trees relating the results of several embedded (or 
sub-) analyses: a vulnerability assessment providing information 
about the presence and efficacy of system safeguards, a threat anal- 
ysis providing information about static (background) and dynamic 
(changing) threat components coupled with an analysis of asset “at- 
tractiveness” to the dynamic threat, and a consequence analysis 
providing information about the outcome spectrum’s severity meas- 
ures and impact values. Each sub-analysis can be simplified or made 
complex, depending on the sensitivity and relative worth of the 
subject system. 34 refs., 8 figs. 
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(ORNL/TM—10770) An TORTRAN competes SS for 
to FO 


-H.; ” DE (sk | (Oak Rid age Sage National 
Lab., TN (USA); Oak nudes ‘National Lab., oe 
May 1988. Contract AC05-840R21400. 29p. NTIS, 
A03;3; GPO Dep. Order Number DE88009617/JAW. 

A technique for rapid and accurate input of information via 
a video display terminal to FORTRAN computer programs has 
been developed. The overall approach is described; it is applicable 
to any programming environment based on a similar system with 
only the most rudimentary control of graphics functions. The spe- 
cific application in our laboratory, using DEC VT- 100-compatible 
terminals, is also described and illustrated with examples. Listings 
of the graphics subroutines for use with a DEC RT-11 system are 
provided. 7 tabs. 


po (PB—88-142369/XAB) M ICCG for 2D problems 

vector computers. van der Vorst, H.A. (Technische 
eahaast Delft (Netherlands)). 1986. 20p. (REPT—86- 
55). NTIS, PC E03/MF A0Ol1. 

08 AOR ae NO LO: SS 
methods leads to recurrence relations, their implementation on 
vector computers needs special attention. In this paper, several pos- 
sibilities for increasing the performance for these algorithms, as 
well as for a vectorizable variant are considered. The actual per- 
formances for the implementations on a number of vector comput- 
ers, including the Japanese supercomputers, are reported. From 
comparison to other results, the reported performances represent 
the current state of the art with respect to ICCG methods on 
vector computers. 


35527 (SAND—87-2565C) Verification of flight software 
written in C using ACSL. Edmunds, R.C. (Sandia National 
Labs., Albuquerque, NM (USA)). 1988. Contract AC04- 
76DP00789. lip. (CONF-880733—1). NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88006100/JAW. 

From Summer computer simulation conference; Seattle, 
WA, USA (25 Jul 1988). 

This paper documents a technique that has been used to 
interface the ACSL simulation package to C modules on a VAX 
computer. Using the technique documented in this memo, it should 
be possible to verify major portions of flight software (e.g. guid- 
ance and control algorithms) in a dynamic simulation environment. 
This verification can be accomplished fairly early in the develop- 
ment cycle, and if the flight software algorithms are written in C to 
begin with, then the time and effort required to convert them from 
FORTRAN (or ACSL code) to C can be avoided entirely. Also, 
when the C code is moved to the target flight computer, the debug 
time should be greatly reduced. 


35528 (SAND—$8-0239C) A knowledge system for auto- 
matic finite element mesh : AMEKS [Automated 
MEshing Knowledge Systemi, Phillipe, LR, Mitchiner, J.L.; 
Blacker, T.D.; Lin, Y.T. (Sandia National Labs., Albuquer- 
ue, NM (USA); Sandia National Labs., Albuquerque, NM 

SA); Sandia National Labs., Albuquerque, NM (USA); 
Sandia National Labs., Albuquerque, NM (USA)). 1988. 
Contract AC04-76DP00789. llp. (CONF-880698—1). 
aaa PC A03/MF A01;1. Order Number DE88008120/ 

From 1. international conference on industrial and engineer- 
ing applications of artificial intelligence and expert systems; Tulla- 
homa, TN, USA (2 Jun 1988). 

An Automated ing Knowledge System that automati- 
cally generates quandrilateral finite element meshes is discussed in 
this paper. This system, AMEKS, operates in conjunction with ex- 
isting algorithmic software on a large class of two-dimensional 
bodies given only their boundaries as input. These bodies can con- 
sist of multiple materials and can have both curved and straight 
boundaries. Prior to AMEKS, this task required that a skilled ana- 
lyst spend a few hours to a few days decomposing each complex 
body into primitive regions and preparing each primitive for algo- 
rithmic meshing, based on problem geometry and mesh require- 
ments. With AMEKS, quadrilateral meshes comparable to those of 
experienced analysts are generated automatically in a small fraction 
of the time formerly required. 
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35529 (SAND—88-0578C) An optical 2-dimensional cor- 
relator for pattern recognition in embedded computing, 
Molley, P.A.; Stalker, K.T. (Sandia National Labs., Albu- 
oor NM (USA)). 1988. Contract AC04-76DP00789. 9p. 
(co -880577—1). NTIS, PC A02/MF A01;1; GPO Dep. 
Order Number DE88007198/JAW. 
From Military computing conference; Anaheim, CA, USA 
(3 May 1988). 
processing technology can be applied to a variety of 
problems in embedded computing. It is particularly well suited for 
problems eet large two-dimensional arrays of data, for exam- 
ple in correlation based pattern recognition. For large kernel corre- 
lations, the parrellelism of optics offers the high throughput neces- 
sary to perform the desired correlation or convolution operations in 
real time. In addition, the latest generation of optical hardware pro- 
vides the opportunity to construct processors ideally suited to the 
embedded computer environment because of their potential size, 
weight, and power consumption advantages over alternative tech- 
nologies. Using currently available optical devices, one such archi- 
tecture was constructed which demonstrated the ability to do real- 
time pattern recognition. The optical processor was able to perform 
a 2-D correlation of a 64 x 44 pixel reference object with a 256 x 
232 pixel input image at standard video rates. This represents an 
equivalent computation rate of over 10 billion operations per 
second. Results of the optical processor as well as a discussion of 
the potential of this technology in the embedded computer enviro- 
ment. 


35530 (SLAC-PUB—4561) Introduction to human fac- 
tors. Winters, J.M. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Mar 1988. Contract AC03- 
76SF00515. 10p. (CONF-880233—2). NTIS, PC A02/MF 
A01. Order Number DE88009021/JAW. 

From SHARE conference; Anaheim, CA, USA (28 Feb 
1988). 

Some background is given on the field of human factors. 
The nature of problems with current human/computer interfaces is 
discussed, some costs are identified, ideal attributes of graceful 
system interfaces are outlined, and some reasons are indicated why 
it’s not easy to fix the problems. (LEW) 


35531 (SRD-R—389) COLDOS - a computer code for 
the estimation of collective doses from radioactive releases to 
the sea. MacKenzie, J.; Nicholson, S. (UKAEA Safety and 
Reliability Directorate, Culcheth). Aug 1987. 36p. Safety 
and Reliability Directorate, Wi w Lane, Culcheth, War- 
tington, WA3 4NE. Price Pound 5.00. 


This report describes the computer code COLDOS used to 
estimate the collective dose to a population arising from the release 
of radioactivity to the sea. The code considers the dispersion of ac- 
tivity in the marine environment and the subsequent uptake of ac- 
tivity by sediments and seafood. Remobilisation of activity from 
sediments is also modelled. 


35532 hone AEROSIM-M user manual. Rams- 
dale, S.A. (UKAEA Safety and Reliability Directorate, Cul- 
cheth). May 1987. = Safety and Reliability Directorate, 
aaa Lane, Culcheth, Warrington, WA3 4NE. Price 
Pound 4.00. 

AEROSIM-M models the behaviour of a multi-component 
aerosol in a condensing, steam-air atmosphere. It is a development 
of SRD's standard aerosol code, AEROSIM-S. A typical applica- 
tion of AEROSIM-M is the calculation of the deposition of differ- 
ent chemical species within a PWR containment building during a 
hypothetical degraded-core accident. This report describes the 
equations to be solved, the input and output supplied, and the 
models for steam condensation embodied by the code. A summary 
of the aerosol removal and agglomeration rates carried over from 
AEROSIM-SS is also supplied. 


35533 (UCID—20664-87) 1987 computer science re- 
search: Computation directorate. McGraw, J.R.; Grupe, K.F. 
(eds.). (Lawrence Livermore National Lab., CA TUSA)). 
1987. Contract W-7405-ENG-48. 159p. NTIS, PC A08/MF 
A01;1. Order Number DE88008637/JAW. 
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The topics of research presented here reflect our view of the 
broad range of issues we need to address in support of our comput- 
ing environment. Large-scale Scientific Computations represents 
one of our newest ventures. The goal is to more closely link exper- 
at ark ponents panels io ogg racer lyon os seogmed 

methods, th 


computing si 

here include the solution of extremely large partial differential 
equations, matrix solution techniques, and Monte Carlo program- 
ming techniques. In the area of General Numerical Algorithms we 
recognize the need for a significant amount of research on numerics 
without the additional complexity of parallelism. This area includes 
tions, interpolation, and a variety of statistical analysis. Parallel Sys- 
tems Software addresses issues related to going from a parallel al- 
gorithm to its correct and efficient implementation on a particular 
system. Distributed Operating Systems and Networks describes our 
efforts to provide a very flexible environment for users to access a 
diverse set of machines and services in an efficient and simple 
manner. Expert Systems Software covers another relatively new 
and expanding area. We are looking at various ways that knowl- 
edge engineering ideas can reduce development time for writing 
new code systems and improve our control over experimental proc- 
esses. In the section on General Purpose Software we include sev- 
eral projects that span a wide range of topics. The last section, 
Technology Information Systems, reports the status of a special 
effort to provide sophisticated methods for allowing users to access 
remote information centers. 


(UCID—21325) Procedure for converting 
Wiloon-Fowler spline to a cuble B-epline with double knots. 
Fritsch, F.N. (Lawrence Livermore National Lab., CA 
(USA)). 14 Oct 1987. Contract W-7405-ENG-48. 14p. 

The Wilson-Fowler spline (WF-spline) has been used by the 
DOE Weapons Complex for over twenty years to represent point- 
defined smooth curves. Most modern CADCAM systems use para- 
metric B-spline curves (or, more recently, rational B-splines) for 
this same purpose. The WF-spline is a parametric piecewise cubic 
curve. It has been shown that a WF-spline can be i 
so that its components are C’ piecewise cubic functions (functions 
that are cubic polynomials on each parameter interval, joined so the 
function and first derivative are continuous). The purpose of these 
notes is to show explicitly how to convert a given WF-spline to a 
cubic B-spline with double knots. 7 refs. 


35535 (UCRL—21033) Se of modeling and 


image techniques for high-resolution 3-dimensional 
imagery. Joy, K.I. (California Univ., Davis (USA). Dept. of 
Electrical and Computer Engineering; Lawrence Livermore 
National Lab., CA (USA)). Mar 1988. Contract W-7405- 
ENG-48. 37p. NTIS, PC A03/MF AO01;1. Order Number 

DE88008923/JAW. 
The document consists of three parts: 1) This document pre- 


ascii format for ease of transfer between machines and so that they 
can be edited in order to {open—quotes}tweak{close—quotes} the 
data. 2) A dissection is given for the Fujimoto algorithm. In 1985, 
Akira Fujimoto first published his algorithm for speeding up the 
fay tracing operation. This works on a unique principle 
that trades off the substantial ray/surface intersection calculations 
with a search, along the ray, through a set of cuboid cells. The 
principal speedup in the algorithm is twofold: a routine based upon 
integer arithmetic is used to quickly identify the cells that lie in the 
path of the ray, and only those objects that intersect the chosen 
cells must be tested for intersection against the ray. In this paper, 
we present a through analysis of Fujimoto’s algorithm, specifically 
concentrating on the integer calculations. 3) A description is given 

fot inndiling nib tisign qunsteiion Vedbaligna Sot high vencbelitn: 3- 
dimensional imagery. 


— Freckshot G.G.; Butner, D.N.; Brown, M.D.; 

pm oy , W.H. (Lawrence Livermore National Lab., CA 
(USA)). 19 Feb 1988. Contract W-7405-ENG-48. 15p. 
(CONF-880364—17). NTIS, PC A03/MF AOl. Order 
Number DE88008027/JAW. 

From 7. topical conference on high temperature plasma 
diagnostics; Napa, CA, USA (13 Mar 1988). 

Location independent data access methods are being devel- 
oped at Lawrence Livermore National Laboratory (LLNL) to 
manage and use data acquired by a multi-vendor distributed labora- 
tory computer network. An interprocess communication system 
(IPCS) is used to connect tasks which produce, manage, or use ex- 
perimental data. These tasks may run on any of the computers in 
the network. A central database and database server maintain su- 
pervisory records of experimental activity and locations of data 
produced by the experiment. Data may be located in several subsid- 
iary local databases, file systems, or tape archives. Data access re- 
quests, if they cannot be satisfied locally, are routed via the IPCS 
to database servers, which locate and retrieve (or store) the re- 
quested data. We describe the design details and give examples of 
the current implementation. 5 refs., 4 figs. 


» MIMD 
a Skedzielewski, S.; Feo, J. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 13 "Jan 1988. Contract W-7405- 
ENG-48. 18p. (CONF-880731—1). NTIS, PC A03/MF 
A01;1; GPO Dep. Order Number DE88005367/JAW. 

From Computing machinery sigplan symposium: experience 
with applications, languages and systems; New Haven, CT, USA 
(19 Jul 1988). 

This paper presents the performance of a set of algorithms 
written in SISAL and run on multiprocessor Sequent, VAX, and 
Cray computers. We decribe our current runtime system and dis- 
cuss its implementation on each machine. We indicate where our 
automatic approach to parallelization works well, as well as sources 
of inefficient behavior. Overall we find systems adequate but imma- 
ture. We suggest improvements to the compiler and runtime sys- 
tems, many already developed but not yet implemented, to alleviate 


(UCRL—98086) Efficient bit-level, word-level, and 
block-level systolic arrays for matrix-matrix m 
De Groot, A.J.; Parker! S.R.; Johansson, E.M. (Lawrence 
Livermore National Lab., CA (USA)). Feb 1988. Contract 
W-7405-ENG-48. 10p. (CONF-880110—33; CONF- 
880110—). NTIS, PC A02/MF AO0i;1. Order Number 
DE88011331/JAW. 

From SPIE O-E Lase '88: optoelectronics and laser applica- 
tions in science and engineering; Los Angeles, CA, USA (10 Jan 
1988). 

: This paper investigates the mapping of matrix-matrix multi- 
plication onto bit level, word level and block level systolic arrays. 
Highly efficient and regular bit level, word level and block level 
systolic arrays are described. Efficiencies of many block level and 
word level systolic arrays reported in this paper approach 100{per- 
cent}, three times the efficiencies of systolic arrays reported previ- 
ously. Bit level systolic arrays reported in this paper require less 
computation time than do bit level systolic arrays reported previ- 
ously and, for special matrices, require less cells. Execution times of 
block level systolic algorithms on sixty-four-element multiprocessor 
agree with theory. 


35539 (UCRL—98467) A domain ition method 
for boundary layer problems. Rodrigue, G.; Reiter, E. (Law- 
rence Livermore National Lab., CA (USA); California 
Univ., Davis (USA); California State Univ., Hayward 
(USA)). 17 Mar 1988. Contract W-7405-ENG-48. 9p. 
(CONF-880179—1; CONF-880179—). NTIS, PC A03/MF 
A01. Order Number DE88008917/JAW. 

From 2. international symposium on domain decomposition 
methods; Los Angeles, CA, USA (14 Jan 1988). 

In this paper we analyze the behavior of a specific domain 
decomposition technique for solving a boundary value problem. We 
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are concerned primarily in problems where the boundary condi- 
tions yield ordinary and parabolic boundary layers in the solution. 
The global domain is decomposed into subdomains according to the 
particular layers and the global solution is obtained by piecing to- 
gether the different subdomain solutions. An algorithm for locating 
the layers and consequently the subdomains will be constructed. 
Numerical results will be presented. 3 refs., 3 figs., 5 tabs. 


35540 (UCRL—98555) Advances in 

for scientific applications. Cullen, D.E. (Lawrence Liver- 
more National Lab., CA (USA)). Apr 1988. Contract W- 
7405-ENG-48. 12p. (CONF-880342—2; CONF-880342—). 
NTIS, PC ‘A03/MF A01;1. Order Number DE88009824/ 
JAW. 

From International Centre for Physics workshop on applied 
nuclear theory and nuclear model calculations for nuclear technolo- 
gy application, 7 Trieste, Italy (5 Mar 1988). 

Over just the last few years the power (in terms of speed 
and core size) of personal computers has grown at an incredible 
rate, which no one could have foreseen, and at the present time 
they have reached the point where it is practical to use personal 
computers for large scientific applications. What is truly amazing is 
that as the power of these personal computers has grown the price 
has remaining relatively low. Of equal importance to the availabil- 
ity and cost of personal computers is the availability of computer 
software for use on these computers. At the current time personal 
computers have excellent FORTRAN compilers and related sup- 
porting software facilities and more and more application programs 
are being converted for use on personal computers. Today we have 
reached the point where the combination of personal computer 
power and low cost can allow even small institutes that cannot 
afford larger computers to have significant computer resources 
available for their use. 


35541 (UCRL—98663) Matrix 
particle 


substructuring, domain 
Current trends for solv- 


decomposition, and methods: 
ing PDE'’s [partial differential equations] in parallel. Elton, 


B.; Perkins, A.L.; Rodrigue, G. (Lawrence Livermore Na- 
tional Lab., CA (USA) 21 Apr 1988. Contract W-7405- 
ENG-48. 28p. (CONF-8804118—1). NTIS, PC A03/MF 
A01;1. Order Number DE88009826/JAW. 

From IEE workshop on design and application of parallel 
digital neem Lisbon, Portugal (11 Apr 1988). 

i discusses some of the directions being taken in 
the nadiiemnh of numerical algorithms that can be efficiently ex- 
ecuted on vector and parallel computers. Heretofore, most of the 
research has been on developing parallel algorithms for solving a 
linear system of equations. A summary is given for the general ap- 
proach taken by many of the algorithms. Realizing that the brief 
description does not do justice to many of the algorithms that have 
been devised, an extensive reference list is given. Two approaches 
are discussed that will have an important impact on the develop- 
ment of parallel algorithms. Each are motivated from the assump- 
tion that the most effective way for obtaining parallelism is to ap- 
proach the scientific problem in a different manner. A technique 
that has been labeled domain decomposition is studied. The basic 
idea is that the scientific problem is not modeled by single mathe- 
matical model but rather as a collection of mathematical models 
that are coupled to one-another through the spatial domain of influ- 
ence of the global physical problem. New directions in particle 
methods are studied. In this section, the idea of viewing the physi- 
cal world as particles instead of continuum is resurrected. Howev- 
er, in this section the authors discuss how new particle methods 
have been developed that can be effectively used on parallel com- 
puters. 


35542 (USGS-OFR—86-676) An interactive program to 
display user-generated or file-based maps on a personal com- 
puter monitor. Langer, W.H.; Stephens, RW. (Geological 
Survey, Lakewood, CO (USA)). [1988]. 68p. Denver Feder- 
al Center, Bldg. 810, box 25425, Denver, CO 80225-0046;!. 
Order Number T188009796/JAW. 

PC MAP-MAKER is an ADVANCED BASIC program 
written to provide users of IBM XT, IBM AT, and compatible 
computers with a straight-forward, flexible method to display geo- 
graphical data on a color or monochrome PC (personal computer) 
monitor. Data can be political boundaries such as state and county 
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boundaries; natural curvilinear features such as rivers, drainage 
areas, and geologic contacts; and points such as well locations and 
mineral localities. Essentially any point defined by a latitude and 
longitude and any line defined by a series of latitude and longitude 
values can be displayed using the program. PC MAP-MAKER 
allows users to view tabular data from US Geological Survey files 
such as WATSTORE (National Water-Data Storage and Retrieval 
System) in a map format in a time much shorter than required by 
sending the data to a line plotter. The screen image can be saved to 
disk for recall at a later date, and hard copies can be printed with a 
dot matrix printer. The program is user-friendly, using menus or 
prompts to guide user input. It is fully documented and structured 
to allow the user to tailor the program to the user's specific needs. 
The documentation includes a tutorial designed to introduce users 
to the programs capabilities using the State of Colorado as a dem- 
onstration map area. 


35543 Method for and transmission of digital 
keying data. Mniszewski, aad Springer, E.A.; Brenner, 
D.P. (to Dept. of Energy, W: m, DC). US Patent 
4,731,840. 29 Mar 1988. Filed date 6 May 1985. vp. Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

A cryptographic method for encrypting, transmitting and de- 
crypting keying data between a master unit and at least one remote 
unit is described comprising the steps of: storing in the master unit 
and in the remote unit key encryption keys, generating a first stor- 
age address effective to identify a master key encryption key from 
the key encryption keys; indexing the first storage address by a first 
predetermined amount to define a second storage address effective 
to identify a first key encryption key from the key encryption keys; 
indexing the first storage address by a second predetermined 
amount to define a third storage address effective to identify a 
second key encryption key from the key encryption keys; generat- 
ing a data encryption key in the master unit, using the first key en- 
cryption key; encrypting the data encryption key using the second 
key encryption key to produce an encrypted data encryption key; 
downloading to the remote unit the encrypted data encryption key 
together with a designator value for identifying the address of the 
second key encryption key at the remote unit; and decrypting the 
encrypted data encryption key at the remote unit to reproduce the 
data encryption key at the remote unit. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 33549, 33766, 34577, 35234, 35235 


35544 (CONF-8804132—1) An organizational/historical 
perspective of a decade of data validation R and D at the Oak 

Reservation. Loebl, A.S. (Oak Ridge National Lab., 
TN (USA)). 1988. Contract AC05-840R21400. Sp. (CONF- 
8804132—). NTIS, PC A02/MF A0l;1. Order Number 
DE88010448/JAW. 

From Data quality control workshop; Oak Ridge, TN, USA 
(21 Apr 1988). 

This paper discusses the DSRD (Data Systems Research and 
Development) program issues and lessons learned, especially from 
an organizational standpoint. (DLC) 
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( 
Board, Ottawa, Ontario (Canada). Jun 1985. 8p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE88701926/JAW. 

The federal government's Socio-Economic Impact Analysis 
(SEIA) policy has been in effect since 1978. Under this policy, all 
new or amended regulations concerning health, safety, or fairness 
are subjected to a screening exercise which determines whether the 
regulations are ‘major’ or ‘minor’. The costs and benefits of major 
regulations are analyzed in depth. This paper describes the SEIA 
policy and explains some of the basic concepts. Then the steps the 
Atomic Energy Control Board (AECB) follows in the analysis of 
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new regulations are summarized. Finally, the AECB’s past and 
forthcoming experience with the SEIA policy is discussed. 


35546 (UBA-FB—83-098) Schedule of technical rules and 
ae eek ee ae ee Sa 
eral Ordinance on Pollution Protection (12.BImSchV). Mars- 


Regein (DITR), Berlin (Germany, F.R.)). Dec 1986. 235p. 
(In German). Umweltbundesamt, Berlin (Germany, F.R.). 
Umweltbundesamt - Texte.; No. 42/86. 
The 12th Federal Ordinance on Pollution Protection relating 
to accidents due to the malfunction of industrial plants (12. 
BImSchV) stipulates that those operating certain industrial plants 
are responsible for ensuring that every precaution is taken to pre- 
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vent accidents and to limit their effects should they occur. The 
measures n and appropriate to this purpose must comply 
with the ‘state of the art’, as must regular inspection, servicing and 
maintenance of the plant. The ‘state of the art’ can be inferred from 
the ‘acknowledged rules of technology’. This schedule lists the sys- 
tems of technical rules and their individual rules that are relevant to 
the question of accidents as dealt with in the above 12. BImSchV. 
The project report also gives the criteria used to determine which 
among the 36 000 acknowledged rules of technology bear on the 
subject. The direct relevance of 867 technical rules, legal and ad- 
ministrative regulations has been established, these in turn being 
linked to another 3 500 rules. Particular coverage has been given to 
the interrelation between these groups. In order to facilitate use of 
the schedule, which is arranged according to subjects, a keyword 
index and an index of the systems of technical rules are also provid- 
ed. (orig./HSCH). 








